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This  report  presents  the  re¬ 
sults  of  a  series  of  75  low  alti¬ 
tude  extraction  tests  performed 
with  a  C-130E,  CSAF  serial  number 
64-0560,  equipped  with  an  A/A32H-4 
Dual  Puiii  Cargo  Handling  System. 
These  tests  were  conducted  from 
29  February  to  15  July  1966  at  the 
Naval  Air  Facility,  El  Centro, 
California,  by  the  Directorate  of 
Systems  Test,  Air  Force  Flight  Test 
Center  (AFFTC) ,  Edwards  Air  Force 
Base,  California. 

There  were  48  low  altitude 
parachute  extraction  system  (LAPES) 
tests  conducted  under  the  authority 
of  the  AFFTC  project  directive  66-1, 
21  July  as  amended  13  October  1965, 
with  an  AFFTC  priority  of  01.  These 
LAPES  tests  were  conducted  from  28 
February  to  29  March  1966  and  from 
18  May  to  15  July  1966.  There  were 
27  ground  proximity  extraction  sys¬ 
tem  {GPES)  tests  conducted  from  5 
April  through  16  May  1966  under 
the  AFFTC  project  directive  66-4C, 

3  March  1966,  with  an  AFFTC  priority 
of  C7.  The  program  structure  for 
both  LAPES  and  GPES  tests  was 
Project  1528,  Task  02=  This  report 


contains  no  classified  information. 
Foreign  announcement  and  dissemi¬ 
nation  by  the  Defense  Document 
Center  is  not  authorized  because 
of  technology  restrictions  of  the 
U.  S.  Export  Control  Acts  as  im¬ 
plemented  by  APR  400-10. 
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The  purpose  of  these  tests  was 
to  determine  the  stabi lity  and  con¬ 
trol  characteristics  of  the  C-230E 
airplane  and  the  suitab.  lity  of  the 
A/A32H-4  Dual  Rail  Cargo  Handling 
System  while  performing  low  level 
(ground  proximity)  cargo  deliveries. 
The  test  program  was  conducted  in 
three  phases  consisting  of  a  toral 
of  48  low  altitude  parachute  ex¬ 
traction  system  (LAPES)  deliveries 
and  27  ground  proximity  extraction 
system  (GPES)  deliveries  from  28 
February  through  15  July  1266.  The 
maximum  single  and  total  sequential 
load  LAPES  deliveries  executed  were 
approximately  25  000  and  28  COO 
pounds,  respectively.  The  maximum 
GPES  delivery  was  25  0C0  pounds. 

Ho  unsatisfactory  airplane  sta¬ 
bility  and  control  characteristics 
were  encountered  during  the  single 
and  sequential  load  LAPES  and 
single  load  GPES  deliveries  at  air¬ 
speeds  above  1.2  times  the  power- 
off  stall  speed.  All  Dual  Rail 
Cargo  Handling  System  structural 
loads  recorded  were  well  below  the 
design  limits  of  the  system.  It 
is  recommended  that  the  C-130E  air¬ 
plane  and  A/A32H-4  Dual  Rail  Cargo 
Handling  System  be  cleared  for 
LAPES  and  GPES  deliveries  of  up  to 
25  OGO-pound  single  load  weight, 
providing  the  extraction  system 
used  provides  at  least  2000  pounds 
of  extraction  force  for  an  18  000- 
pound  load  and  5000  pounds  for  a 
25  000-pound  load.  The  ranges  of 
the  airplane  gross  weight  and 
center  of  gravity  during  the  LAPES 
and  GPES  deliveries  presented  no 
unsatisfactory  airplane  handling 
characteristics.  Airplane  speeds 
between  120  percent  of  the  power- 
off  stalling  speed  and  130  KIAS 
are  recommended  for  LAPES  and  GPES 
deliveries.  However,  the  ground- 
speed  limit  of  130  knots  6n  the 
GPES  equipment  must  bt  observed. 
Recommendations  for  clearance  of 
sequential  LAPES  will  be  made  in 


future  AFFTC  reports  based  on 
additional  tests  not  covered  in 
this  report.  Extraction  zone 
lengths  were  found  to  be  2120  feet 
from  a  50-fcot  height  on  desco -t 
to  a  50-foot  height  on  climb  with 
a  100  000-pound  airplane  at  130 
KIAS  for  a  GPES  delivery.  The 
distance  required  to  perform  a 
single  LAPES  delivery  after  de¬ 
scending  from  a  100 -foot  height  and 
climbing  to  a  50-foot  height  was 
3170  feet.  The  above  distances  were 
based  on  a  standard  day  at  sea  level 
with  military  power  and  20  decrees 
of  airplane  pitch  attitude  being 
used  in  climbout.  The  climbout 
distances  after  extraction  placed 
in  the  Flight  Manual  should  be 
based  on  airp3ane  performance  with 
the  load  still  on  board  for  both 
GPES  and  LAPES.  In  the  event  a 
drogue  parachute  release  device  is 
not  incorporated  in  the  system, 
the  LAPES  climbout  distances  should 
be  based  on  airplane  performance 
while  towing  the  drogue  parachute. 
The  variable-restraint  lock  settings 
as  listed  in  table  4B-2,  T.O.  1C- 
1302,-9,  for  the  A/A32K-4  Dual  Rail 
Cargo  Handling  System  were  found  to 
be  inadequate  to  insure  against  in¬ 
advertent  or  premature  platform 
release  during  LAPES  and  GPES 
missions .  As  a  result  of  these 
tests,  a  new  table  of  lock  settinqs 
has  been  deve lopec  and  is  included 
in  this  report  for  LAPSE  and  GPES 
missions .  It  was  found  that  the 
use  of  equal  settings  for  all  en¬ 
gaged  locks  provided  a  mere  reliable 
and  more  uniform  restraint  for  the 
load.  The  lock  setting  table  was 
devised  for  a  maximum  of  five  locks 
set  at  an  equal  value  because  plat¬ 
form  rail  tolerances  prevented 
effective  use  of  more  than  five 
locks.  The  procedures  for  use  of 
the  lock  calibrator  were  unsatis¬ 
factory  and  revised  procedures  are 
included  in  appendix  III, 
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The  purpose  of  these  tests 
was  to  determine  the  stability  and 
control  characteristics  of  the 
C-130E  airplane  and  the  suitability 
of  the  A/A32H-4  cargo  handling  sys¬ 
tem  while  performing  low  altitude 
(ground  proximity}  cargo  deliveries - 
This  report  presents  the  results 
of  these  tests.  A  description  of 
the  test  phases  is  presented  in 
table  I.  Because  load  survivability 
was  not  an  objective  of  these  tests 
and  loads  delivered  were  not  rep¬ 
resentative  of  operational  loads, 
no  efforts  were  expended  in  this 
direction. 


The  airplane  used  for  these 
tests  was  essentially  a  production 
C-130E  as  described  in  the  C-130E 
Flight  Manual  (reference  1) ,  except 
that  the  airplane  was  equipped  with 
an  A/A32H-4  Dual  Rail  Cargo  Han¬ 
dling  System  (DRCHS)  and  an  air¬ 
borne  data  acquisi  'on  system. 

The  rail  system  is  described  in 
Technical  Order  1C-130A-9  (refer¬ 
ence  2) .  The  aata  acquisition 
system  was  installed  by  the  AFFTC 
for  the  measurement  of  airplane 
stability  parameters,  pilot  con¬ 
trol  activity,  and  to  acquire  rail 
system  test  data. 

TABLE 


Phase  I,  ring  slot  (RS)  low 
altitude  parachute  extraction  sys¬ 
tem  (LAPES)  1,  consisted  of  sever* 
single-platform  deliveries  of  loads 
ranging  in  weight  from  8000  to 
18  000  pounds,  and  13  two-platform 
sequential  deliveries  of  loads 
ranging  in  total  weight  from  16  000 
to  28  000  pounds.  RS  parachutes 
were  used  to  extract  the  load  plat¬ 
form  from  the  airplane.  Data  and 
results  of  the  seven  single-platform 
LAPES  deliveries  were  transmitted 
to  the  Aeronaut  leal  Systems  Division 
(ASD)  in  an  AFFTC  letter  report  on 
22  March  1966,  titled  Preliminary 
Evaluation  of  the  Stability  an<3 
Control  Characteristics  and  of  the 
a/a32h-4  Dual  Rail  t/argo  Handling 
System  During  LAPES  Deliveries  from 
a  C-130E  Airplane.  Data  and  results 
of  the  13  two-platform  sequential 
extractions  were  transmitted  to  ASD 
in  an  AFFTC  letter  report  on  13 


LAPES  deliveries  ore  intended  to  be  mode  with  the  air¬ 
plane  wheels  not  more  than  15  feet  obove  the  ground. 
GPES  deliveries  ore  made  wifb  the  engagement  boot  in 
contact  with  the  ground  (wheels  approximate  I  y  zero  to 
5  feet  above  the  ground). 


TEST  PHASES 


Phase 

Description 

Number  of  Tests 

I 

Ring  slot  single  and  sequential  load 
(2)  LAPES  deliveries 

2C 

II 

Single  load  GPES  deliveries 

27 

III 

Ring  sail  single  load  LAPES  deliveries 

28* 

♦Includes  seven  deliveries  from  5000  feet. 

The  test  conditions  for  these  extractions  are  summarized  in  tables  I 
through  III,  appendix  I. 
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April  I960,  titled  Preliminary 
Evaluation  of  the  C-I35ESta5iIity 
and  dontroi  OEiracts'ristics  and  of 
the  A/a33h-4  Dual  fell  Cargo  Han¬ 
dling  &y¥tem~During  Sequential 
LAPES  Deliveries'! 


Phase  II,  ground  proximity 
extraction  system  (GPES) .  consisted 
cf  2?  single-platform  deliveries 
ranging  in  weight  from  6100  to 
25  100  pounds.  Data  and  results  of 
the  first  four  GPES  tests,  ranging 
in  weight  from  6250  to  25  000 
pounds,  were  transmitted  to  AS D  in 
an  AFFTC  letter  report  on  29  April 
1966,  titled  Preliminary  Evaluation 
of  the  C- 1 3 0 E~31TaLTXity  and  Control 
Characteri sties  and  or  the  A/A32H-4 
Dual  Rail  Cargo  Handling  System 
During  Ground  Proximity  Extraction 
System  Deliveries.  Data  and  results 
o£  all  the  GPks  tests  were  trans¬ 
mitted  to  ASD  in  an  AFFTC  letter 
report  on  12  July  1966,  titled 
Evaluation  of  the  C-130E  Stability 
and  control  Characteristics  and  of 
the  A/A32H--4  laai  Rail  Cargo 
Handling  System  During  Ground 
Proximity  Extraction  System  De¬ 
liveries. 


Phase  III,  ring  sail  (RS1) 
LAPES,  consisted  of  28  single¬ 
platform  deliveries  of  loads  rang¬ 
ing  in  weight  from  12  000  to  25  000 
pounds.  Seven  of  these  extractions 
were  made  at  an  altitude  of  approx¬ 
imately  5000  feet  to  observe  air¬ 
plane  reactions  during  simulated 
parachute  failure  and  subsequent 
reduced  extraction  force.  Four 
extractions  were  made  at  ground 
proximity  with  a  fully  reefed  ex¬ 
traction  parachute  to  simulate 
paraenute  failure.  The  remaining 
17  extractions  were  made  using 
32-foot  diameter  RS*  extraction 
parachute (s)  to  extract  single  load 
platforms  at  ground  proximity.  The 
results  of  these  tests  were  trans¬ 
mitted  to  ASD  in  a  letter  report, 

2  August  1966,  titled  Preliminary 
Conclusions  and  Recommendations  of 
C-156E  Stability  ana  Control  and 
A /a3 2 H J: la!  Rail  Cargo  Handling 
System  Tests  Utilizing  the  Metric 
Systems  Corporation  Low  Altitude 
Parachute  Extraction  System  (LAPES) 
to  Extract  Single  Loads" 

Coordination  copies  of  this 
report  were  forwarded  to  ASD  and 
the  Systems  Engineering  Group  on 
25  November  1966. 


Test 

*  AIRPLANE  AND  DAT*  ACQUISITION  SYSTEM 

The  airplane  used  for  these 
tests  was  essentially  a  production 
C-I30E  as  described  in  reference  1, 
except  that  it  was  equipped  with  an 
A/A32H-4  ORCHS  and  an  airborne  data 
acquisition  system.  The  main 
components  of  the  data  acquisition 
system  were  mounted  on  a  photo¬ 
panel  table  and  on  an  instrumen¬ 
tation  equipment  table  in  the 
forward  oortion  of  the  cargo  com¬ 
partment.  This  particular  location 
of  the  data  acquisition  system 
prevented  use  of  the  full  length 


of  the  cargo  compartment  for  ex¬ 
traction  loads.  A  maximum  of  32 
feet  of  extraction  platforms  could 
be  placed  in  the  airplane;  however, 
this  was  adequate  for  these  tests. 

S  DEAD  LOADS  AND  PLATFORMS 

Dead  loads  (“tubs')  were  used 
to  simulate  actual  cargo  loads. 

The  tubs  used  were  8,  11  1/2,  and 
18  1/2  feet  long  and  were  fabri¬ 
cated  of  plate  steel.  These  tubs 
were  weighted  with  500-pound  steel 
plates.  Lead  weights  of  100  and 
500  pounds  v/ere  chained  to  one  side 
of  the  tub  for  the  asymmetric  load 
tests.  The  dead  load  was  olaced  on 
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the  extraction  platform  on  which 
one  or  more  4-inch  layers  of  paper 
honeycomb  had  been  placed.  Figure 
3  shows  an  extraction  load  as 
rigged  for  the  RS  LAPES  tests. 

Three  types  of  platforms  were 
used:  The  Army  Modular  (Comex) 
platform  consisted  of  balsa  v;ood 
sandwiched  between  thin  metal 
sheets  on  which  aluminum  rails  were 
mounted;  the  “interim"  platform, 
manufactured  by  Aeronca  Corporation, 
was  made  of  plywood  with  aluminum 
stiffeners  and  side  rails;  and  the 
third  platform  was  of  all-aluminum 
construction  manufactured  by  the 
Metric  Systems  Corporation.  Each 
of  the  three  platform  types  were 
available  in  lengths  of  8,  12,  16, 
and  20  feet. 


S  DUAL  RAIL  CARGO  HANDLING  SYSTEM 

A  DP.CHS ,  USAF  Model  A/A32H-4, 
part  number  14711-100,  manufactured 
by  Brooks  and  Perkins,  Inc.,  Detroit, 
Michigan,  was  designed  to  provide 
an  aerial  delivery  capability  ar.d 
expedite  handling  of  palletized 
cargo  for  terminal -to- terminal 
operations  of  C-130  aircraft.  A 
detailed  description  of  the  system 
can  be  found  in  section  IVB  cf 
reference  2 . 

Reference  2  used  redundant  and 
inconsistent  terminology  when  de¬ 
scribing  components  of  the  DRCH3. 
Detent  latch  assembly  was  the  term 
used  to  identify  each  mechanism 
provided  to  prevent  fore-aft  motion 
of  the  palletized  cargo.  Use  of 


Fig! -re  1  A/A  32H-4  DUAL  2A!L  CARGO  HANDLING  SYSTEM 


the  word  lock  to  identify  the 
nechanisn  avoided  that  redundancy 
in  this  report.  Each  lock  included 
a  latch  which  was  variously  iden¬ 
tified  as  n  detent,  latch,  detent 
latch,  latch  detent,  or  detent  body- 
in  reference  2.  An  editorial  review 
of  reference  2  should  be  accom¬ 
plished.  (R  17)  2 

The  DP.Chd  was  essentially  a 
roller  conveyor  which  encompassed 
lockino  and  release  mechanisms  for 
securing  and/or  reieasina  pallets 
and  modular  platforms,  It  con¬ 
sisted  of  a  total  of  12  outboard 
and  14  intermediate  conveyor  frame 
assemblies,  The  conveyor  frame 
assemblies  were  mounted  on  both 
outboard  sides  of  the  aircraft 
caroo  floor  and  ramp  (figure  1) . 

The  intermediate  cc-nveyors  were 
mounted  on  the  cargo  floor  and 
ramp.  Vertical  and  lateral  re¬ 
straint  of  the  cargo  platforms  was 
provided  by  the  outboard  conveyor 
frame  assembly  rails.  Rollers  in 
the  conveyer  frame  assemblies  pro¬ 
vided  vertical  support  for  the 
loaded  platforms.  Forward  and  aft 
restraint  was  provided  by  the 
mechanical  locks  is  the  outboard 
conveyor  frame  assemblies.  Two 
sets  of  controls  actuated  the 
lockino  and  release  mechanisms. 

One  set  of  controls  actuated  the 
left-hand  mechanism ,  and  one  set 
actuated  the  right-hand  mechanism 
(figure  2) .  The  left-hand  locks 
were  not  adjustable  and  each  pro¬ 
vided  a  forward  restraining  force 
of  20  GOO  pounds  and  an  aft  re¬ 
straining  force  of  10  00Q  pounds  * 
There  were  11  left-hand  locks 
11  right-hand  locks  in  the  system. 
Each  right-hand  lock  had  a  constant 
forward  restraining  force  of  20  000 
pounds  and  a  variable  aft  restrain¬ 
ing  force  of  250  to  4000  pounds. 

The  right-hand  latches  ware  spring 
loaded.  When  the  latches  were 
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placed  in  the  engaged  position, 
they  projected  through  the  rail  and 
mated  with  the  platform  indent. 

The  platform  was  then  restrained 
in  the  aft  direction  in  proportion 
to  the  force  loaded  into  the  spring. 
An  adjusting  bolt  and  an  indicator 
cursor  were  provided  on  each  lock 
to  adjust  the  desired  spring  tension 
to  provide  latch  release  at  any 
force  between  250  and  4000  pounds. 
The  latches  disengaged  when  the 
preset  force  wa?;  overcome  by  an 
aft  directed  force  (parachute  or 
ground  arrestor)  on  the  platform. 

S  PHASE  I  R1HG  SLOT  LAPES 

The  R$  LAPPS  was  utilised 
as  an  interim  method  of  extracting 
loads  from  the  test  airplane  so 
that  the  airplane's  stability  and 
control  characteristics  could  be 
determined.  This  system  was 
developed  for  test  purposes  and 
was  not  intended  to  be  used 
operationally.  The  R3  lapes  is 
illustrated  in  figures  3  and  6 
end  was  operated  as  follows: 

1.  The  RS  drogue  parachute, 

which  had  a  diameter  at  the 
parachute  skirt  (D0)  of  15 
feet,  was  deployed  by  the 
copilot  approximately  10 
seconds  prior  to  extraction. 
This  was  done  by  pushing  the 
ADS  CHUTE  EEL  button,  de¬ 
ploying  the  parachute  from 
the  pendulum  parachute 
ejector. 

2.  A  manually  operated  knife 
cutter  was  activated  at 
extraction  fay  the  load- 
master.  This  cut  the  drogue 
parachute  restraint  line  and 
transferred  the  droaue  para¬ 
chute  force  from  the  drogue 
restraint  pin  on  the  ramp 

to  the  28- foot  0o  RS  extrac¬ 
tion  parachute's),  thereby 
permitting  deployment. 

3.  The  oarachute  extraction 
force  was  applied  directiv 
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to  the  test  cargo  load. 

When  the  extraction  force 
exceeded  the  preset  re¬ 
straint  lock  force,  the  carqo 
load  was  extracted. 

The  sequential  PS  LAPE5  tests 
consisted  of  extracting  two  cargo 
loads  from  the  test  airplane  on 
one  pass.  The  aft  load,  or  the 
first  load  to  leave  the  airplane, 
was  extracted  just  as  the  single 
load  described  above  with  the  ex¬ 
ception  that  the  copilot  activated 
a  solenoid-operated  knife  cutter 
through  a  switch  installed  in  the 
cockpit  to  transfer  the  drogue 
parachute  force  from  the  drogue 
restraint  pin  to  the  extraction 
parachute.  This  electrical  system 
was  backed  up  with  a  knife  cutter 


system  that  could  be  manually 
operated  by  the  loadmaster.  The 
extraction  parachute  bag(s)  for 
the  forward  load,  the  second  load 
to  leave  the  airplane,  was  mounted 
on  the  aft  load.  Whan  the  aft  load 
had  bean  extracted  and  was  appicxi- 
mately  69  feet  from  the  forward 
load,  the  parachute {s)  for  the 
forward  load  was  separated  from 
Its  bag{s)  and  deoloyed.  Wher  the 
parachute  force  exceeded  the  preset 
lock  force  on  the  forward  load,  the 
latches  released  and  the  load  was 
extracted. 

S  PHASE  IS  GPSS 

The  equipment  used  for  the 
GPES  tests  was  manufactured  by  the 
All  American  Engineering  Comoany 
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(AAE)  ,  Wilmington,  Delaware.  The 
ground  equipment  consisted  of  an 
AAE  Model  24B  unit  which  was  com¬ 
prised  of  a  pair  of  rotating  hy¬ 
draulic  energy  absorbers  located 
100  feet  apart  and  connected  by 
a  steel  arrestor  cable.  One  Model 
24b  unit  was  required  for  extrac¬ 
tion  of  loads  weighing  up  to  12  500 
Dounds.  Two  Model  24B  units 
attached  to  a  single  arrestor 
cable  were  required  for  extraction 
of  loads  weighing  from  12  500  to 
25  000  pounds.  The  arrestor  cable 
was  supported  approximately  4 
inches  above  the  ground  by  rubber 
disks  9  inches  in  diameter  which 
were  threaded  onto  the  cable. 

Figure  4  shows  a  diagram  of  ground 
equipment. 


The  airborne  equipment  con¬ 
sisted  of  a  hook  assembly  which 
was  extended  and  redacted  by  a 
manually  operated  hyoraulic  pump. 
The  hook  assembly  was  normally 
retracted  and  the  cargo  door  and 
ramp  were  closed  while  flying  to 
the  delivery  zone.  The  main  com¬ 
ponents  of  the  engagement  mechanism 
are  illustrated  in  figure  5. 

When  the  engagement  hook  con¬ 
tacted  the  ground  on  the  approach 
to  the  arrestor  cable,  the  entire 
hook  assembly  vibrated.  A  micro¬ 
phone  located  on  the  hook  assembly 
mounting  plate  transmitted  the 
vibration  caused  by  ground  contact 
to  the  pilot’s  headset  so  that  he 
knew  when  the  hook  was  contacting 
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the  ground.  When  the  hook  enqaged 
the  arrestor  cable,  a  hook  release 
button  in  the  throat  of  the  hook 
was  depressed  by  the  cable  and  the 
hook  separated  from  the  oco m.  If 
this  hook  release  actuator  failed, 
an  attachment  bolt  sheared  at  a 
force  c-f  approximately  4000  pounds 
and  allowed  the  hook  to  separate 
from  the  boom.  When  the  hook  was 
released,  a  27-inch  parachute  de¬ 
ployed  to  prevent  the  hook  from 
recoilinq  into  the  airplane  in  the 
event  of  a  hook/cable  disengagement 
or  an  arrestor  cable  failure. 

After  the  hook  engaged  the  arrestor 
cable  and  the  extraction  line  was 
fully  extended,  extraction  force 
was  applied  to  the  load,  and  the 
right-hand  latches  released.  The 
kinetic  energy  of  the  load  was 
dissipated  by  the  energy  absorbing 
units . 
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B  PHASE  III  RING  SAIL  LAPES 

The  RS !  LAPES  equipment  was 
manufactured  by  the  Metric  Systems 
Corporation,  Fort  Walton  Beach, 
Florida,  and  was  being  developed 
for  operational  use.  A  comparison 
between  the  RS 1  LAPES  and  the  RS 
LAPES  is  shown  in  figure  6.  The 
RS*  LAPES  was  operated  as  follows: 

1.  The  15-foot  D0  RS  drogue 
parachute  was  deployed  by 
the  copilot  approximately 
10  seconds  prior  to  extrac¬ 
tion  as  in  the  RS  LAPES . 

2.  A  solenoid-operated  knife 
cutter  was  activated  elec¬ 
trically  by  the  copilot  to 
initiate  extraction .  This 
was  done  by  pushing  the 
ASSISTED  TAKEOFF  FIFE  button. 
In  addition,  the  kmfe  cutter 
was  manually  operated  by  the 
loadmaster  1  second  later  to 
insure  cutting  the  drogue 
parachute  restraint  line. 

The  knife  cutter  cut  the 
drogue  parachute  restraint 


line  and  transferred  the 
drogue  parachute  force  from 
the  drcgue  restraint  pin  or. 
the  ramp  to  the  32-foot  D0 
RS'  parachute (s)  used  to 
extract  the  load. 

3.  The  parachute  extraction 
force  was  anplied  through 
the  "Vee  web"  to  the  forward 
portion  of  the  platform. 

When  the  extraction  force 
exceeded  the  preset  restraint 
force  of  the  riaht-hand 
locks,  the  carqo  lead  was 
extracted.  In  contrast  to 
the  RS  LAPES ,  the  droque 
parachute  was  physically 
attached  to  the  cargo  plat¬ 
form  through  the  main  ex¬ 
traction  parachute.  This 
provided  approximately  5500 
pounds  of  extraction  force 
at  130  KIAS  in  the  event 
the  main  parachutes  malfunc¬ 
tioned,  Approximately  3000 
pounds  of  extraction  force 
were  provided  by  the  drogue 
parachute  during  a  normal 
extraction . 
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At.  eme rgency-cisconnect  de¬ 
vice  was  incorporated  in  the  VS' 
LAPES  during  several  of  the  tests. 
This  consisted  of  a  unit  located 
in  the  extraction  line  just  aft  of 
the  "Vee  web*  confluence  point. 

If  two  32-foot  parachutes  were 
used  for  extraction ,  two  eneraercy 
disconnect  units  were  placed  in 
parallel.  These  units  contained 
explosive  charges  which  caused  the 
extraction  line  to  be  disconnected 
from  the  extraction  load  when  the 
ioadnaster  pressed  the  disconnect 
button.  This  would  allow  the  ex¬ 
traction  parachutes  to  be  jetti¬ 
soned  in  the  event  the  locks 
failed  to  release  either  normally 
or  with  the  emergency  lock  release. 
Additionally,  this  device  provided 
a  means  of  disconnecting  the  main 
parachutes  from  the  load  in  the 
event  of  a  malfunction  ir.  the  de¬ 
vice  which  transferred  the  drogue 
parachute  force  to  the  main  para¬ 
chutes.  The  loacmasters  could 
then  safely  go  aft  of  the  load  tc 
cut  the  drogue  parachute  loose. 

Test  Procedures 

AS  GENERAL. 

All  deliveries  were  made  with 
the  airplane  ir.  the  delivery  con¬ 
figuration:  gear  down,  ranp  end 
cargo  doer  open,  power  for  levs! 
flight  and  wing  flaps  extended 
either  50,  70,  or  100  percent. 

8  PHASE  I  MSG  SLOT  LAPES 

Final  approach  was  estab¬ 
lished  approximately  1  minute  prior 
to  extraction.  At  this  time  a 
stabilized  trim  point  at  130  FI AS 
and  a  height  of  50  feet  was  estab¬ 
lished.  The  drogue  parachute  was 
deployed  approximately  10  seconds 
before  extraction.  A  pushover 
and  descent  were  made  to  the  ex¬ 
traction  height  of  0  to  5  feet. 

No  power  changes  were  made  from 
trim  until  after  completion  cf 
the  extraction  test.  The  airspeed 
did  not  change  signif icantly  dur- 


iny  the  descert  due  to  the  addi¬ 
tional  drag  of  the  drogue  para¬ 
chute.  The  Ioadnaster  manually 
deployed  the  main  parachute (s) 
upon  the  copilot’s  oral  signal 
during  the  single  LAPES  tests. 

The  copilot  deployed  the  main  para¬ 
chute  Ly  activating  a  solenoid  con¬ 
nected  to  the  knife  cutter  durir.a 
the  sequential  tests.  Aroroaches 
were  made  to  define  a  minimum 
distance  required  from  a  50-foct 
height  tc  an  extraction  point . 

So  attempt  was  r  de  to  obtain  a 
minimum  clinbout  distance.  Tine 
histories  c£  the  RS  LAPES  extrac¬ 
tions  are  presented  in  figures 
11  through  30,  appendix  I.  A 
summary  of  the  test  conditions  is 
presented  in  table  I,  appendix  I. 

B  PHASE  I!  GPES 

The  hook  assembly  was  extended 
by  the  loadiaaster  approximately  3 
minutes  prior  to  extraction  and 
final  approach  was  established 
aoproximatelv  1  minute  prior  to 
extraction.  The  aoprcach  was  flowr 
at  heights  of  50  to  75  feet  above 
the  ground.  The  aim  airsneed  for 
extraction  was  either  1.15  or  1.2 
tines  the  power-off  stall  speed 
(Vs?  for  a  giver,  ccnficuration , 
or  an  airspeed  which  resulted  ir 
a  ground  speed  of  130  knots  (the 
maximum  design  arrestor  soeed).3 
Fiaures  3  and  4,  appendix  I,  show 
1.2  Vs  and  maximum  arrestor  ground 
speed,  respectively .  High  per¬ 
formance  approaches  and  deoartures 
from  the  extraction  zone  were  con¬ 
ducted  to  define  the  minimum  dis¬ 
tance  required  to  approach  frem 
a  50-foot  height,  perform  the 
extraction,  and  to  clirJbcut  tc 
50-  and  200-foot  heights.  To 
clinbout,  military  rated  power 
UdRP)  was  applied  and  the  airplane 
was  rotated  to  either  10,  15,  or 
20  degrees  pitch  angle  as  sc-on 
as  the  pilot  was  informed  bv  t.\e 
loadmaster  that  the  lead  was  clear 

3  Stoll  speed  deto  were  ef>!oined  from  AFFTC  TR 
63—37  (reference  3). 


s 


o l  the  aircraft.  The  airsneed 
vhv  allowed  to  bleed  off  to 
maximum  effort  obstacle  clearance 
speed  as  presented  in  reference  1. 
This  speed,  which  was  always  abovr 
the  airborne  minimum  control 
speed,  was  attained  at  a  height 
of  approximately  800  feet  above 
the  ground  for  the  ambient  condi¬ 
tions  tested. 

A  time  history  of  a  GPES  test 
from  descent  initiation  to  climb- 
out  is  presented  in  figure  9, 
appendix  I.  Time  histories  of  the 
extraction  portion  of  all  the  GPES 
tests  are  presented  in  figures  31 
through  61,  appendix  I.  A  summary 
of  the  test  conditions  is  presented 
in  table  II,  appendix  I. 

B  PHASE  II!  RING  SAIL  LAPES 


respectively.  After  the  load  left 
the  airplane,  MRP  was  applied  and 
the  airplane  was  rotated  to  20 
degrees  pitch  angle.  The  airspeed 
was  allowed  to  bleed  off  to  the 
maximum  effort  obstacle  clearance 
speed  listed  in  reference  1. 


A  time  history  of  a  RS '  LAPES 
test  from  descent  initiation  to 
climbout  is  presented  in  figure  10, 
appendix  I.  Time  histories  of  the 
extraction  portion  of  all  the  RS ' 
LAPES  teste  are  presented  in  fig¬ 
ures  62  through  89,  appendix  I. 

A  summary  of  the  test  conditions 
is  presented  in  table  III,  appen¬ 
dix  I. 

SfabSIHy  aod  ConSroP 
Results 


The  final  approach  was  estab¬ 
lished  approximately  1  minute  nrior 
to  extraction  as  in  all  the  low- 
level  deliveries.  At  this  time  the 
aim  extraction  airspeed  was  estab¬ 
lished  at  a  height  of  approximately 
100  feet.  This  height  was  used 
because  the  drogue  parachute 
dropped  10  to  20  feet  below  the 
airplane  before  it  blossomed.  A 
pushover  descent  was  then  made  to 
the  extraction  height  of  0  to  5 
feet.  Or.  sore  of  these  tests  a 
slight  power  reduction  and  power 
addition  were  made  at  descent 
initiation  and  rcundout,  respec¬ 
tively,  to  maintain  the  aim  air¬ 
speed  during  the  maneuver.  7. t 
was  found  to  be;  easier,  however, 
to  beep  the  power  settinq  constant 
at  initiation  of  the  descent  and 
allow  the  airspeed  to  increase 
slightly.  The  airspeed  would 
generally  decrease  to  the  desired 
aim  speed  at  completion  of  the 
flare  prior  to  extraction.  The 
constant  power  technique  was  used 
to  determine  extraction  zone 
length.  The  drogue  parachute  and 
the  main  parachute  deployments 
were  initiated  by  tbs  cc-oi lot  push¬ 
ing  the  ADS  CHUTE  PEL  and  the 
ASSISTED  TAKEOFF  FIRE  buttons. 


K  LONGITUDINAL  STABILITY  AND  C0HTR0L 


9  Normal  Extractions 


Normal  extractions  were  de¬ 
fined  as  tests  where  the  number 
and  size  of  the  extraction  pai a- 
chute(s)  were  calculated  to  provide 
an  extraction  ratio  (ER) 4  yreater 
than  1,0.  The  desired  ER  was  not 
always  achieved,  however,  due  to 
the  slow  onening  of  some  parachutes 


No  unsatisfactory  stability 
and  control  characteristics  were 
encountered  during  normal  extrac¬ 
tion  of  loads  above  an  airsoeed  of 
1.2  V*s  by  the  LAPES  or  the  GPES 
methods.  The  pilot  noted  only 
slight  airplane  responses  while 
delivering  loads  weighing  approxi¬ 
mately  12  000  pounds  or  less.  The 
airplane  responses  during  extrac¬ 
tions  of  18  0GC-  to  25  000-pound 
loads  were  considered  mild. 


^  Extraction  ratio  (ER)  is  defined  in  this  report  os 
load  weight  divided  by  the  overage  extracting 
force  acting  on  the  load  while  it  is  moving  in  the 
airplane. 
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Table  II 


AIRPLANE  CG  EXTREMES* 


— 

Extraction 

Number 

eg 

Condition 

eg  Before 
Extraction 
(pet  MAC) 

eg  After 
Extraction 
(pet  MAC; 

77 

forward 

22,8 

15.3 

46 

aft 

28.5 

23.4 

63 

forward  to  aft  shift 

19.7 

25.0 

40 

aft  to  forward  shift 

27.1 

14.5 

*Tables  I  through  III ,  appendix  I  sh<~ .  complete  test  conditions . 


The  gross  weight  of  the  air¬ 
plane  without  the  load  ranged 
from  93  100  to  115  500  pounds 
during  these  tests .  The  airplane 
handling  characteristics  while 
performing  deliveries  within  this 
weight  range  were  satisfactory. 


The  extremes  of  the  airplane 
center  of  gravity  durinq  the  tests 
are  presented  in  table  II. 


The  airplane  handling  char¬ 
acteristics  while  performing  the 
tests  outlined  in  table  II  were 
considered  satisfactory.  The  air¬ 
plane  should  be  cleared  for  LAPES 
and  GPES  deliveries  where  the  air¬ 
plane  eg  is  within  the  limitations 
shown  in  figure  1,  appendix  II, 
before  and  after  extraction.  (R  1) 

Figure  1,  appendix  I,  shows 
a  summary  of  airplane  and  pilot 
reactions  to  the  single  extractions . 
Analog  computer  simulations  indi¬ 
cated  that  the  maximum  normal 
acceleration  and  the  pitchup  ex¬ 
perienced  during  an  extraction  was 
dependent  on  the  exact  time  during 
the  extraction  that  the  elevator 
was  deflected,  the  rate  at  which 
it  was  deflected  and  the  magnitude 
of  maximum  elevator  deflection 
obtained.  The  elevator  inputs  by 


the  pilot  were  made  in  an  attempt 
to  keep  the  airplane  close  to  the 
ground  and  to  maintain  a  constant 
airplane  attitude  during  the  ex- 
traction.  These  inputs  varied 
with  airplane  height  and  attitude 
after  descent  flare,  load  weight, 
extraction  ratio,  turbulence  and 
other  factors.  Therefore  it  was 
difficult  to  predict  the  angle  of 
attack,  pitch  angle,  and  normal 
acceleration  for  a  particular  set 
of  test  conditions. 

Sequential  LAPES  delivery 
tests  were  performed  for  loads 
ranging  from  16  000  to  28  000 
pounds  total  load.  The  28  000- 
pound  total  load  consisted  of  a 
10  000-pound  aft  load  and  an 
18  000-pound  forward  load.  These 
tests  were  performed  using  normal 
extraction  forces,  130  K1AS,  and 
an  airplane  mid  eg.  Because  of 
the  longer  range  of  airplane  center 
of  gravity  movements ,  more  longi¬ 
tudinal  control  activity  was  re¬ 
quired  of  the  pilot  during  these 
sequential  tests  than  durinq  any 
other  type  of  extraction  performed 
during  the  test  program.  The  sta¬ 
bility  and  control  characteristics 
of  the  airplane  were  satisfactory 
during  these  tests  and  a  preliminary 
report  was  transmitted  recommending 
ar.  interim  clearance  to  deliver 
these  loads .  Further  sequential 
deliveries  of  loads  up  to  48  000 


pounds  total  load  have  been  accom¬ 
plished  and  a  preliminary  report 
recommending  clearing  the  airplane 
for  sequential  deliveries  of  loads 
totalinq  48  000  pounds  was  trans¬ 
mitted  to  ASD  by  means  of  an  AFFTC 
letter  (reference  7)  . 

©  Simulated  Extractlss  System  Failures 

Table  III  summarizes  tests 
that  were  conducted  to  simulate 
partial  and  complete  failures  of 
the  extraction  parachutes.  The 
tests  were  performed  to  determine 
the  airplane  response  and  the  pilot 
reaction  required  to  counteract 
slow  extractions  caused  by  low 
ER's.  Test  results  indicated  that 
the  pilot  could  use  normal  tech¬ 
niques  to  recover  the  airplane  in 
the  event  of  a  parachute  or  ex¬ 
traction  system- failure. 


An  analog  computer  simulation 
of  extraction  system  failures  dur¬ 
ing  LAPES  deliveries ,  along  with 
I/oekheed-Georgia  Company  Report 
ER  7626  (reference  6} ,  indicated 
that  no  airplane  limits  would  be 
exceeded  during  extractions  of 
up  to  25  000  pound  loads.  The 
analog  simulation  results  usina 
an  estimated  pilot  elevator  input 
were  obtained  prior  to  the  flight 
test  program.  These  results  showed 
more  airplane  reaction  than  an 
actual  extraction  at  the  same  con¬ 
ditions.  When  the  values  of  the 
flight  test  elevator  input  were 
put  back  into  the  analog  simulation 
the  results  closely  matched  flight 
test  data  (appendix  V) . 

The  tests  were  conducted  by 
first  performing  airdrops  with 
successively  lower  ER's  until 
approximately  0.2  ER  was  reached. 


Table  III 


SIMULATED  EXTRACTION  SYSTEM  FAILURES 


Extraction 

Number 

Type 

Extraction 

Load 

Weight  (lb) 

Parachutes  Used 

Average 
Extr-ction 
Force  (lb) 

Extraction 

Ratiw 

65 

airdrop 

17  800 

1-28  ft  RS 

17  800 

1.00 

66 

airdrop 

18  000 

1-24  ft  RS 

11  100 

0.62 

67 

airdrop 

18  000 

1-15  ft  RS 

1-32  ft  RS'  reefed  to  zero'* 

4  700 

0.26 

68 

LAPES 

18  000 

1-15  ft  RS 

1-32  ft  RS'  reefed  to  zero* 

6  700 

0.37 

69 

airdrop 

25  400 

1-22  ft  RS 

1-23  ft  RS 

24  100 

0.95 

70 

airdrop 

24  900 

1-2S  ft  RS 

17  200 

0.69 

71 

airdrop 

25  000 

1-35  ft  RS 

1-J2  ft  RS'  reefed  to  zero* 

6  100 

0.24 

72 

1-APES 

24  800 

1-15  ft  RS 

1-32  ft  RS'  reefed  to  zero* 

6  500 

0.26 

79 

LAPES 

24  700 

1-15  ft  RS 

1-32  ft  RS'  reefed  to  zero* 

6  000 

0.23 

|  80 

airdrop 

18  300 

1-15  ft  P-S  reefed  to  148’** 

1  900 

0.10 

i _ “ _ 

LAPES 

18  000 

1-15  ft  PS  reefed  to  148"** 

.  - _i 

1  900 

0.11 

j  4  The  skirt  of  the  parachute  was  restrained  sc-  the  parachute  would  not  blossoa. 
(**  The  circumference  of  the  parachute  at  the  skirt  was  restrained  to  14 S  inches. 
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LAPES  tests  were  th-n  performed  at 
0.2  ER.  An  airdrop  and  a  LAPES 
delivery  were  also  performed  at  an 
ER  of  0.1  for  an  18  000-pound 
cargo  weight. 

The  airdrops  produced  more 
airplane  reaction  than  the  LAPES 
deliveries  for  the  same  condition. 
The  smaller  reaction  during  LAPES 
deliveries  were  attributed  to  the 
"stiffening"  of  the  airplane  lon¬ 
gitudinal  stability  in  ground 
effect  and  to  the  improved  hori¬ 
zontal  reference  available  to  the 
pilot  while  near  the  ground.  The 
horizon  permitted  the  pilot  to  more 
quickly  detect  airplane  pitch  atti¬ 
tude  change  and  react  to  the  pitch- 
up  due  to  the  load  leaving  the 
airplane.  Figure  7  shows  the  maxi¬ 
mum  normal  acceleration  encountered 
during  these  tests.  Pitch  rates, 
both  up  and  down,  and  elevator 
forces  required  to  control  the 
pitch  rates  were  moderate  and 
acceptable  for  operational  situa¬ 
tions  in  which  a  malfunction  might 
reduce  the  extraction  forces  to 
those  tested.  Therefore,  the 
C-130E  airplane  should  be  cleared 
for  LAPES  and  GPES  cargo  deliveries 


of  loads  weighing  up  to  25  000 
pounds  for  single  loads;  providing 
that  with  the  worst  possible  single 
extraction  system  failure  the  ex¬ 
traction  system  used  provides  at 
least  2000  pounds  of  extraction 
force  for  an  18  000 -pound  load, 
and  5000  pounds  for  a  25  000- 
pound  load.  (R  1) 


>  IHDiCATEO  Air.  SPEED  AND  FLAP  SETTING 

Aim  airspeeds  used  for  GPES 
tests  were  1.15  Vs,  1.2  Vs,  and 
indicated  airspeeds  required  for 
130  knots  groundspeed.  The  mini¬ 
mum  airspeed  at  which  an  extraction 
could  be  made  with  satisfactory 
airplane  control  was  1.2  7-  One 
GPES  test  {number  28)  figure  38, 
appendix  1 ,  was  performed  at 
109  800  pounds  using  a  50-percent 
flap  setting  and  an  airspeed  of 
1.15  Vs .  The  extraction  airspeed 
was  105  KIAS ,  1  knot  below  the  106 
KIAS  minimum  threshold  speed  recom¬ 
mended  in  reference  1.  The  minimum 
recommended  threshold  speed  was 
placed  in  the  Flight  Manual  because 
of  the  negative  dihedral  character¬ 
istics  exhibited  at  slew  speeds  in 
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the  landing  configuration*  Air¬ 
plane  response  to  lateral  control 
was  slew,  and  continuous  aileron 
control  wheel  movement  was  required 
to  maintain  a  winqs-level  attitude 
during  light  turbulence.  Lateral - 
directional  activity  durinq  this 
extraction  is  shown  in  figure  39, 
appendix  I.  The  airplane  pitch 
attitude  durinq  the  approach ,  as 
noted  on  the  pilot's  attitude  indi¬ 
cator,  was  approximately  10  degrees 
ncseup.  At  this  pitch  attitude 
the  cargo  rasra  would  contact  the 
ground  prior  to  the  main  landing 
gear;  therefore,  a  shallow  approach 
had  to  be  used  to  avoid  ramp  touch¬ 
down.  The  airplane  handling  char¬ 
acteristics  during  the  extraction 
at  1.15  Vs  were  unsatisfactory. 

GPES  test  (number  29)  fiqure 
40,  appendix  I,  was  performed  at 
100  200  pounds  gross  weight  using 
a  100-percent  flap  setting  and  a 
1.2  Vs  extraction  airspeed.  This 
test  was  conducted  in  approximately 
the  same  atmospheric  turbulence 
conditions  as  was  the  preceding 
test.  Even  though  the  95  KIAS 
extraction  spaed  was  11  knots  be¬ 
low  the  Flight  f*ar.ual  minimum 
recommended  threshold  speed  of 
ICS  KIAS ,  the  aircraft  control 
response  was  improved  and  consid¬ 
ered  satisfactory.  These  tests 
indicated  1.2  Vs  could  be  used  as 
a  minimum  extraction  speed  even 
though  the  speed  was  less  than 
106  KIAS.  Aircraft  control  re¬ 
sponse  decreased  below  106  KIAS 
but  was  satisfactory  if  a  minimum 
airspeed  of  1.2  Vs  was  maintained. 

The  indicated  airspeed  that 
corresponds  with  130  knots  ground- 
speed  should  be  used  for  GPES  de¬ 
liveries  since  this  higher  speed 
results  in  improved  airplane 
handling  characteristics.  If  wind 
conditions  are  such  that  the 
arrestor  gear  will  be  approached 
at  leas  than  1.3  in  order  to 
remain  below  the  GPES  equipment 
130  knots  groundspeed  limitation, 
the  extraction  should  be  conducted 


on  a  reciprocal  heading,  terrain 
permitting,  to  take  advantage  of 
the  headwind.  (R  2) 

Aim  airspeeds  used  for  the 
single  LAPES  tests  were  1.2  Vs,. 

130  KIAS  and  140  KIAS.  Airplane 
handling  characteristics  for  all 
single  extractions,  GPES  and  LAPES , 
performed  at  airspeeds  of  1.2  Vs 
and  higher  were  considered  satis¬ 
factory.  The  higher  airspeeds, 

130  and  140  KIAS,  gave  the  pilot 
more  roundout  capability  while 
transitioning  from  the  descent  to 
the  extraction  height.  These  higher 
speeds  also  reduced  the  climbout 
distance  as  the  airspeed  above  the 
maximum  effort  obstacle  clearance 
speed  could  be  converted  to  alti¬ 
tude  during  the  initial  phase  of 
climbout.  Not  enough  testing  was 
performed  at  140  KIAS  to  determine 
the  effects  of  this  higher  speed 
on  parachute  reliability  and  ex¬ 
traction  load  survivability;  there¬ 
fore,  speeds  above  130  KIAS  cannot 
be  recommended.  An  airspeed  of 
130  KIAS  should  be  used  for  LAPES 
extractions  where  zone  distance  is 
critical  and  a  performance  descent 
and  climbout  have  to  be  made. 

(R  3) 

Wing  flap  settings  usf"’  for 
the  GPES  tests  were  50,  70,  aud 
100  percent.  Settings  of  50  and 
70  percent  were  used  fox*  the  LAPES 
tests.  All  flap  settings  used 
above  1.2  Vs  resulted  in  satis¬ 
factory  airplane  handling  character¬ 
istics. 

Any  airplane  pitch  attitude 
at  trim  between  0  and  5  degrees 
was  considered  satisfactory  for 
delivery  when  a  shallow  approach 
to  the  extraction  zone  could  be 
made.  Pitch  attitudes  at  trim  of 
less  than  0  or  greater  than  5  de¬ 
grees  could  be  tolerated  if  a 
touchdown  during  extraction  could 
be  positively  avoided.  Touchdown 
could  be  fairly  easily  avoided  by 
using  a  shallow  approach.  A  pitch 
attitude  at  trim  as  near  0  degrees 
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as  possible  was  preferred  if  a 
steep  approach  (where  touchdown  was 
more  likely  to  occur)  was  required 
to  enter  the  extraction  zone.  This 
attitude  could  be  obtained  by  vary¬ 
ing  the  flap  setting  while  monitor¬ 
ing  the  pilot’s  attitude  indicator. 
The  relative  position  of  the  arrow 
on  the  attitude  indicator  pitch 
trim  knob  and  the  index  was  noted 
with  the  horizon  bar  alined  with 
the  miniature  airplane  prior  to 
takeoff  with  the  airplane  in  a 
level  attitude.  This  sane  relative 
position  between  the  pitch  trim 
knob  and  the  index  was  then  estab¬ 
lished  with  the  airplane  in  level 
flight  at  the  aim  indicated  air¬ 
speed  prior  to  the  extraction. 

The  pitch  attitude  of  the  airplane 
was  then  adjusted  to  approximately 
level  by  use  of  wing  flaps.  (R  4) 

m  EFFECT  OF  TOUCHDOWN  0*  EXTRACTION 

Steep  approaches  were  made 
to  define  the  minimum  distance 
required  to  approach  over  an 
obstacle,  deliver  the  cargo,  and 
to  climb  out  over  an  obstacle. 

Many  of  these  approaches  resulted 
in  light  to  firm  touchdown  just 
prior  to  or  at.  extraction.  The 
airplane  contacted  the  ground 
firmly  on  one  LAPES  delivery  (fig¬ 
ure  Or  appendix  I)  with  a  6.5- 
degree  pitch  attitude.  The  main 
gear  struts  compressed  enough  to 
allow  the  ramp  to  contact  the 
ground,  causing  minor  damage  to 
the  underside  of  the  ramp. 

The  airplane  pitch  angle 
during  the  flare  must  be  carefully 
monitored  by  the  pilot,  particu¬ 
larly  if  attempting  a  steep 
approach  over  an  obstacle,  as 
touchdown  is  likely  to  occur 
under  these  conditions;  however, 
allowing  the  airplane  to  contact 
the  ground  with  a  slight  nGsaup 
attitude  was  preferable  to  avoid¬ 
ing  touchdown  with  an  exaggerated 
roundout  and  a  resulting  hiqh 
pitch  angle. 


On  several  of  the  LAPES 
tests,  the  main  landing  gear  wheels 
were  rolling  on  the  ground  during 
extraction.  This  slightly  reduced 
the  airplane  reaction  to  the  ex¬ 
traction,  but  intentional  touch¬ 
down  on  unimproved  surfaces  cannot 
be  recommended  because  of  possible 
damage  to  the  tires  or  bottom  of 
the  airplane.  (P  5) 

The  airplane  rolled  across 
the  arrestor  cable  on  several 
occasions  during  GPES  deliveries, 
causing  the  cable  to  bounce.  The 
bouncing  cable  evident.ly  did  not 
contact  the  underside  of  the  air¬ 
plane  as  no  damage  was  observed. 
Again  the  airplane  response  to  the 
extraction  was  damped;  however, 
due  co  possible  airplane  or  cable 
damage,  an  intentional  touchdown 
is  not  recommended  on  GPES  de¬ 
liveries.  (R  5) 

2  TURBULENCE  AND  CROSSWIND  5 

Atmospheric  conditions  ranged 
from  calin  to  moderately  turbulent 
during  the  testing.  Other  than  re¬ 
quiring  more  control  activity, 
particularly  lateral  control  at 
the  slower  speeds  tested,  moderate 
turbulence  presented  no  problems 
during  any  type  extraction. 

Maximum  crosswinds  encountered 
during  any  of  the  extractions  were 
6  knots  from  the  left  and  7  knots 
from  the  right.  These  crosswinds 
produced  no  handling  problems. 

The  drift  was  corrected  by  crabbing 
the  airplane  while  maintaining  a 
wings  level  attitude. 

B  OFFCENTER  cs  LOADS 

The  cg's  of  leads  were  delib¬ 
erately  rigged  offeenter  laterally 
on  both  LAPES  and  GPES  tests  as 
shown  in  table  IV.  No  aircraft 
response  other  than  that  which 

^  In  this  report,  light  turbulence  is  dtiintd  by  2  to  4 
KIAS  fluctuation  and  next  crate  turbulence  by  5  to  8 
KIAS  fluctuation  on  tbe  pilot's  airspeed  indicotor. 
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Table  IV 


OFF-CENTER  CG  LOAD  TESTS 


Type  of  Delivery 

Load  Weight  (lb) 

Lateral  Displacement  of  Load  eg 
from  Platform  Center-line  (in.) 

GPES 

11  900 

8  left 

GPES 

11  900 

;J  right 

GPES 

11  900 

8  right 

GPES 

25  100 

2  right 

I-APES 

13  Q00 

6  right 

LAPES 

24  800 

10  right 

. .  ■  - .  . 

would  be  attributed  to  turbulence 
was  noticed  on  the  lateral-direc¬ 
tional  parameter  traces  during 
these  extractions.  The  pilot  did 
not  notice  any  lateral-directional 
disturbances.  Time  histories  of 
the  lateial-directional  parameters 
for  three  of  these  tests  are  pre¬ 
sented  in  figures  49,  51  and  53, 
appendix  I. 

■  8FFCEKTER  GPES  ENGAGEMENTS 

On  several  GPES  tests,  en¬ 
gagements  were  intentionally  made 
up  to  30  feet  from  the  center  of 
the  arrestor  cable,  7.5  feet  from 
where  the  engine  tape  was  con¬ 
nected  to  the  cable.  Neither  the 
aircraft  nor  the  load  was  notice¬ 
ably  affected  by  the  offcenter 
engagements 

?«sft 

Rase  wit* 

■  EXTRACTION  ZONE  LENGTH  DETERMINATION 

The  descent  and  climbout  data 
as  obtained  by  photo theodolites 
were  corrected  to  sea  level  stan¬ 
dard  day  conditions  and  are  pre¬ 
sented  in  figures  5  and  6,  appen¬ 
dix  I.  These  data,  along  with 
the  distances  required  to  extract 
the  loads,  were  used  to  produce  the 
extraction  zone  lengths  shown  in 
figure  8-. 


The  descent  technique  employed 
during  the  GPES  deliveries  was  to 
push  over  from  a  height  of  50  feet 
at  a  distance  from  the  extraction 
point  ao  that  the  GPES  hook  would 
contact  the  ground  50  to  100  feet 
prior  to  engaging  the  arrestor 
cable.  Power  for  level  flight  at 
trim  was  maintained  throughout  the 
descent  and  extraction.  Some  air¬ 
speed,  usually  2  or  3  KIAS,  was 
gained  during  the  descent. 


Approaches  were  made  from  a 
height  of  100  feet  on  the  Phase  III 
(RS  *  LAPES)  tests  because  the 
drogue  parachute  when  initially 
deployed  dropped  well  below  the 
airplane  (10  to  20  feet) -  There¬ 
fore,  approaching  at  a  height  of 
100  feet  above  the  terrain  would 
be  required  for  assuring  adequate 
clearance  of  a  70-foot  obstacle. 
Power  for  level  flight  was  main¬ 
tained  during  the  descent  and  ex¬ 
traction  when  determining  extrac¬ 
tion  zone  lengths.  The  slight  in¬ 
crease  in  airspeed  during  the 
descent  was  dissipated  during  the 
flare  prior  to  extraction.  The 
extraction  sequence  was  initiated 
by  the  copilot  as  the  nose  of  the 
airplane  passed  over  the  extraction 
point. 


C'iSJE  USAF  Si!  SS-859S 
TK-A-7  E&8ISES  54HSS-91  PROPELLERS 
STANDARD  DAY  AT  SEA  LEVEL 
NO  SIND  DELIVERY  COHFISUBATiOH 


!.  130  KIAS  USED  FOR  DESENT  AND 
EXTRACTION 

2.  ROTATE  TO  VO  DECREE  PITCH 
ATTITUDE  Ok  CLIMBOUT 

3.  CLIMBOUT  DISTANCES  ARE  BASED 
OH  THE  LOAD  BEING  EXTRACTED: 
WEIGHT*  109  000  lb 

L  DESCENT  WEIGHT:  105  000  TO 
130  0001b 


EXTRACTION 


i 

LOAD  SEPARATION 

EXTRACTION 


FINAL  LOAD 
SEPARATION 


Flprr*  |  EXTRACTION  ZONE  DISTANCE  REQUIRED 


Distances  from  extraction 
initiation  to  start  climbout  for 
GPES  and  LAPES  deliveries  were 
determined  from  the  longest  ex¬ 
traction  times  experienced  during 
these  tests.  These  distances  were 
computed  for  13C  KIAS.  The  longest 
GPES  extraction  time  experienced 
was  2  seconds  from  hook  engagement 
to  load  separation.  The  longest 
LAPES  time  was  4  seconds  from  co¬ 
pilot  initiation  to  load  separation. 
Tests  where  the  force  transfer 
failed  to  take  place  upon  the  co¬ 
pilot’s  signal  and  had  to  be 
accomplished  manually  by  the  load- 
master  were  not  considered  in  de¬ 
termining  this  longest  LAPES  time. 
The  longest  sequential  LAPES  time 


was  6.4  seconds  from  extraction 
initiation  to  final  load  separation. 
One  second  was  added  to  these  times 
to  provide  time  for  the  loadmaster 
to  advise  the  pilot  that  the  load 
had  been  extracted.  The  pilot  did 
not  initiate  climbout  until  he  was 
advised  that  the  load  had  cleared 
the  airplane. 

To  climb  from  the  extraction 
zone,  the  pilot  advanced  the 
throttles  to  MRP  and  rotated  the 
airplane  to  either  10,  15,  or  20 
degrees  pitch  angle.  These  te3ts 
indicated  that  rotating  to  an 
angle  of  20  degrees  on  the  pilot's 
attitude  indicator  resulted  in 
good  initial  climbout  performance. 
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Forward  visibility  was  adequate 
at  this  attitude.  The  airspeed 
was  then  allowed  to  bleed  off  to 
the  maximum  effort  obstacle 
clearance  speed  listed  in  the 
Flight  Manual.  This  speed  was 
attained  between  500  and  1000  feet 
above  the  terrain.  To  provide  a 
safety  margin  in  the  event  of  an 
extraction  failure,  the  maximum 
effort  obstacle  clearance  speed 
should  be  based  on  the  gross  weight 
of  the  airplane  with  the  load  on 
board.  This  speed  should  be  com¬ 
pared  with  the  minimum  control 
speed  and  the  higher  of  the  two 
speeds  used  for  the  final  phase  of 
the  climbout.  (R  6) 

The  total  extraction  zone  dis¬ 
tances  of  2120  feet  (50  foor.  height 
to  50  foot  height)  for  GPES  and 
3170  feet  (100  foot  height  on 
descent  and  50  foot  heiqht  on 
climbout)  for  single  load  LAPES 
represent  normal  extractions  only. 
They  do  not  account  for  the  cases 
in  which  the  drogue  parachute  had 
to  be  towed  rrom  the  extraction 
zone  or  in  which  an  extraction 
parachute  failed.  Extraction  zone 
distance  charts  should  be  placed 
in  the  C-130E  Flight  Manual. 

These  charts  should  be  based  on 
the  above  distances  with  the  ex¬ 
ception  of  the  climbout  phase, 
which  should  be  based  on  the  gross 
weight  of  the  airplane  with  the 
cargo  load  still  on  board.  The 
climbout  distance  should  also  be 
based  on  tewing  the  drogue  para¬ 
chute  if  it  is  not  practical  to 
install  an  emergency  release  de¬ 
vice  to  jettison  the  drogue  para¬ 
chute.  (R  7,  R  8) 

■  CLIMBOUT  PERFORMANCE  WiTH  THE 
DROGUE  PARACHUTE  ATTACHED 

On  several  occasions  during 
the  LAFES  testing,  malfunctions 
occurred  which  required  climbing 
from  the  extraction  zone  with  the 
load  still  in  the  airplane  and  the 
15-foot  Dc  RS  drogue  parachute 
being  towed.  There  was  no  pro- 
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vision  to  jettison  the  drogue  para¬ 
chute  during  these  tests.  The  » 

drogue  seriously  reduced  the 
climb  performance  of  the  airplane 
in  the  delivery  configuration. 

Tests  were  conducted  at  MRP  | 

to  determine  the  climb  capability 
in  the  delivery  configuration  at 
130  000  pounds  gross  weight  with 
70  percent  flaps  and  towing  a  15- 
foot  Do  RS  drogue  parachute.  At 
121  KCAS  the  drag  force  of  the 
drogue  parachute  was  approximately 
5500  pounds.  At  121  KCAS  and  2000 
feet  pressure  altitude  on  a  standard 
day  the  approximate  increase  in 
rate  of  climb  for  a  130  000 -pound 
airplane  if  the  drogue  parachute 
could  be  jettisoned  would  be  540 
feet  per  minute  (from  880  feet  per 
minute  to  1420  feet  per  minute) . 

At  140  KIAS,  the  drag  force  in¬ 
creased  to  approximately  7000  pounds 
which  corresponded  to  790  feet  per 
minute  less  rate  of  climb  than 
would  be  available  if  the  drogue 
parachute  were  not  attached  (fig¬ 
ure  9).  The  results  of  the  saw¬ 
tooth  climb  test  are  presented  in 
figure  8,  appendix  I. 


Since  climb  performance  may 
be  critical  in  the  event  of  an  ex¬ 
traction  failure,  a  drogue  para¬ 
chute  jettison  device  should  be 
installed  in  the  extraction  system. 

The  device  would  provide  a  means 
to  jettison  the  drogue  parachute  | 

in  the  event  of  a  malfunction  | 

which  would  prevent  drogue  para¬ 
chute  force  transfer.  An  addition¬ 
al  drogue  parachute  should  be 
carried  in  the  airplane  so  that 
another  extraction  could  be  at¬ 
tempted  in  the  event  the  malfunc¬ 
tion  can  be  corrected  in  flight. 

If  it  is  not  practical  to  install 
a  jettison  device  for  the  drogue  j 

parachute,  the  climbout  data  in  I 

reference  1  must  be  based  on  per-  .  | 

formance  while  towing  a  drogue  | 

parachute  from  the  extraction  zone.  § 

(R  8)  1 
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MILITARY  RATED  POSTER  STANDARD  DAY  AT  2881  ft 
FOUR  ENGINES  OPERATING  138  689  18  GROSS  WEIGHT 
GEAR  DOWN  78  PERCENT  FLAPS 


1-15  ft  D0  RS  DROGUE  PARACHUTE 
TOWED  OH  A  50  ft  LINE 


CALI3RAT6D  AIRSPEED  (t») 


TOO  110  120  130  UO  150 
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FlgKeS  CLIMB  CAPABILITY  WITH  AMO  WITHOUT  DROGUE  PARACHUTE  DRAG 


*  ENGINE  PERFORMANCE 

Engine  performance  data  were 
obtain  at  15  000  feet  pressure 
altitude  during  level  flight  and 
during  'lie  sawtooth  climb  tests  at 
2000  feet  pressure  altitude.  The 
shaft  horsepower-turbine  inlet 
temperature  (shp-TIT)  relationship 
was  obtained  to  compare  the  T56-A- 
7  engines  on  the  test  airplane  to 
those  used  during  the  reference  3 
tests  which  were  the  data  basis 
for  reference  1.  The  level  flight 
data  points  showed  the  average  of 
the  four  engines  on  the  test  air¬ 
plane  produced  approximately  6.7 
percent  more  shp  at  MRP  (S71  degrees 


C  TIT)  than  did  the  engines  used  in 
the  C-130E  Category  II  tests  (fig¬ 
ure;  7,  appendix  I) . 

B  AIRSPEED  CALIBRATION 

Airspeed  calibration  data  ir. 
ground  effect  were  obtained  dur¬ 
ing  these  tests.  These  data  are 
presented  in  figure  2,  appendix  I. 
The  1-  to  4-knot  difference  be¬ 
tween  the  data  obtained  on  the 
LAPES  and  GPES  tests  and  the  data 
obtained  during  the  reference  3 
tests  at  landing  touchdown  was 
attributed  to  the  difference  in 
power  settings.  Power  for  level 
flight  was  used  for  the  LAPES  and 
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■  SPECIFIC  SYSTEM  TESTS 


GPES  tests  while  flight  idle  power 
was  used  for  the  reference  3  land¬ 
ing  tests.  The  airspeed  calibra¬ 
tion  obtained  during  these  tests 
is  also  reflected  in  figure  4, 
appendix  I ,  which  should  be  used 
to  determine  the  indicated  airspeed 
corresponding  to  130  knots  ground- 
speed  for  GPES  extractions .  The 
airspeed  calibration  obtained  dur¬ 
ing  the  LAPES  and  GPES  tests  should 
be  used  to  determine  maximum  allow¬ 
able  indicated  airspeed  for  GPES 
deliveries.  (P  9) 


Dual  Rail  Systran  Te«S 
Results 

i 

Dual  rail  system  tests  were 

•  conducted  in  conjunction  with  air- 

;  plane  stability  and  control  tests 

'  during  LAPES  and  GPES  deliveries. 

:  The  objectives  of  the  tests  were 

•  to  evaluate  and  determine  the  suit- 

,  ability  of  the  DRCHS  for  LAPES 

s  and  GPES  deliveries  and  to  deter- 

j  mine  the  adequacy  of  the  variable- 

|  restraint  lock  settings  listed  in 

j  tabie  4B-2,  reference  2  for  LAPES 

\  and  GPES  deliveries. 

s 

( 

t  A  functional  evaluation  of 

|  the  A/A32H-4  DRCHS  had  been  con- 

>  ducted  by  the  6511th  Test  Group 

|  (Parachute)  at  the  Naval  Air  Facil- 

5  ity,  El  Centro,  California,  in  1963 

|  and  presented  in  FTC-TR-63-46  (ref¬ 

erence  8) .  Aerial  delivery  tests 
|  at  that  time  consisted  of  airdrops 

:  from  altitudes  of  1500  to  5000  feet. 

|  Further  work  with  the  A/A32H-4 

I  DRCHS  was  done  by  the  Tactical  Air 

y  Command  and  the  6511th  Test  Group 

•  (Parachute)  in  developing  delivery 

|  techniques  for  LAPES  and  GPES  de¬ 

livery  missions.  The  tests  pre¬ 
sented  in  this  report  were  con¬ 
ducted  prior  to  clearance  of  the 
system  for  operational  LAPES  and 
GPES  delivery  missions. 


9  VarUble-Sesfrain!  Lacks 

Variable-restraint  lock  data 
were  obtained  during  LAPES  and 
GPES  deliveries  to  determine  latch 
release  force  versus  lock  setting, 
total  restraint  versus  total 
restraint  set,  latch  loads  prior 
to  extraction,  and  latch  "snapback" 
during  extraction. 

Latch  load  and  release  force 
data  were  obtained  from  strain 
gages  mounted  on  the  lock  body  at 
the  cam-roller  pivot  ear  (figure 
3,  appendix  II).  Latch  movement 
and  position  was  obtained  from  a 
rotary  potentiometer  connected  to 
the  latch  cam  assembly  and  mounted 
on  the  back  of  the  conveyor  rail 
(figure  4,  appendix  II).  The  lock 
assemblies  were  disassembled  and 
instrumented,  then  reassembled  and 
calibrated  with  the  Brooks  and  Per¬ 
kins,  Inc.,  lock  calibrator,  part 
number  1017-200.  The  calibration 
procedures  supplied  by  the  con¬ 
tractor  were  used  and  found  inade¬ 
quate.  Detailed  comments  and 
recommended  procedures  are  con¬ 
tained  in  appendix  III.  Lock  data 
were  recorded  on  the  rail  system 
oscillograph  installed  in  the 
airplane  ca'  go  compartment  (figure 
5,  appendix  II).  (R  18) 

No  special  test  method  was 
used  to  determine  lock  performance. 
Normal  operating  and  load  rigging 
procedures,  as  outlined  in  refer¬ 
ence  2,  section  IV,  were  used 
for  platform  loading,  rigging,  and 
airdrops . 

For  Phase  I  tests,  RS  LAPES, 
the  locks  were  set  according  to 
table  4B-2 ,  section  IVB,  with 
ine  exception  that  the  settings 
used  for  these  extractions  were  for 
a  load  weight  equal  to  twice  the 
actual  load  weight  being  extracted. 
For  example,  lock  settings  listed 
for  a  16  000-pound  load  were  used 
when  an  8000-pound  load  was  to  be 
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extracted.  This  would  supposedly 
provide  an  aft  restraining  force 
equivalent  to  the  platform  gross 
weight  (restraint-to-weight  ratio 
of  1.0)  since  table  4B-2  was  in¬ 
tended  to  provide  an  aft  restrain¬ 
ing  force  equal  to  one-half  the 
platform  gross  weight  being  ex¬ 
tracted  (restraint-to-weight  ratio 
of  0.5).  This  deviation  from  the 
procedures  outlined  in  reference 
2  was  requested  by  the  6511th  Test 
Group  (Parachute)  based  on  their 
experience  during  cargo  airdrop 
testing.  Their  tests  indicated 
that  the  listed  lock  settings  did 
not  necessarily  prevent  premature 
platform  release  during  low  level 
airdrops.  The  Systems  Engineering 
Group  representative  at  the  test 
site  concurred  with  the  deviation. 
Table  V  lists  the  total  restraint 
settings  recommended  by  the  T.O. 
and  the  actual  total  restraint 
settings  used  for  these  tests. 

During  Phase  II  tests,  GPES, 
the  lock  settings  were  varied  to 
determine  the  best  total  restraint- 
to-weicht  ratio  necessary  to  pro¬ 
vide  adequate  platform  restraint 
and  to  prevent  premature  platform 
release  in  the  event  cf  aircraft 
contact  with  the  ground  prior  to 
hook/cable  engagement,  or  to  pre¬ 
vent  inadvertent  platform  release 
in  the  event  of  a  missed  engagement. 
For  extraction  numbers  21  through 
37,  the  number  of  variable-re¬ 
straint  locks  recommended  in  refer¬ 
ence  2,  table  4B-2,  was  used.  On 
eight  of  these  tests,  lock  settings 
given  in  the  T.O.  were  used.  Nine 
of  the  tests  were  conducted  with 
lock  settings  given  for  1.25, 

1.50,  1.75,  and  2.0  times  the 
actual  weight  of  the  load  to  be 
extracted.  For  extraction  numbers 
38  through  47,  all  engaged  locks 
were  set  equally  to  provide  a 
total  aft  restraint-to-weight 
ratio  of  approximately  0.5.  Total 
restraint  settings  recommended  by 
the  T.O.  and  total  restraint  set¬ 
tings  actually  used  for  each  Phase 
II  test  are  listed  in  table  V. 


For  Phase  III  tests,  RS* LAPES, 
the  load  platforms  were  rigged 
according  to  instructions  of  repre¬ 
sentatives  from  Metric  Systems 
Corporation,  manufacturers  of  the 
RS '  LAPES  equipment.  Lock  settings 
were  varied  in  an  effort  to  deter¬ 
mine  the  best  restraint-to-weight 
ratio  that  would  prevent  premature 
platform  release.  For  the  first 
six  RS 1  LAPES  extractions,  the 
number  of  restraint  locks  recom¬ 
mended  in  table  4B-2  were  set, 
but  lock  settings  were  used  as 
listed  for  weights  of  1.0,  1.5, 
and  2 . 0  times  the  actual  load 
weight  to  be  extracted.  For  the 
remaining  tests,  all  variable- 
restraint  locks  encaged  with  the 
platform  were  set  with  an  equal 
scale  setting,  to  provide  a  total 
restraint-to-weight  ratio  ranginc 
from  approximately  0.5  to  1.0. 

This  procedure  was  followed  to  de¬ 
termine  the  best  ratio  that  would 
prevent  premature  or  inadvertent 
platform  release,  and  to  determine 
if  platform  release  at  initial 
extraction  force  could  be  pre¬ 
vented  by  the  higher  restraint 
ratios  without  any  effect  on  the 
extraction  force  required  or  on 
the  airplane  performance  during 
the  extraction.  The  total  re¬ 
straint  recommended  by  reference  2 
and  the  total  restraint  actually 
set  for  each  test  in  Phase  III  is 
listed  in  table  V. 

Individual  lock  release  force 
data  obtained  throughout  the  test 
program  indicated  that  the  method 
of  platform  extraction  did  not 
affect  the  force  necessary  to 
cause  latch  release.  Measured 
force  at  latch  release  for  each 
lock  was  usually  within  200  pounds 
of  the  indicated  release  force 
setting  preloaded  into  the  lock 
assembly  by  use  of  the  adjusting 
bolt  and  the  index  scale.  Three 
major  factors  could  cause  varia¬ 
tion  within  this  range: 

1.  Parallax  between  the  preload 
scale  increment  marks  and 
the  spring-index  mark. 
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"•vr*  'v 


wen  v 

EXTR&CTiOM  S3-&T&  SyjRA^fAR' 
C-130E  USAF  3/W  64.QB6Q  WITH  A/A  &22M-&  DUAL  Si 


1' ""sBWSHAi.  DATA 

P>>!aTP072WI  DATA 

CHUT* 

DATA 

* 

(EXTRACTION 

{number 

AIRSPEED 

(KIAS) 

altitude 

(ft  ebs) 

WEIGHT 

i<!» 

LENG7H 

<fi> 

• 

TYPE 

PLATFORM  ’ 
CONDITION 
AFTER 
EXTRACTION 

No. 

USED 

*• 

TYPE 

DIAMETER 

(ft) 

No.  OF 
LOCKS 
SET 

TOTAL  T.Q. 
RESTRAINT 
SETTING 
(lb) 

TOTAL2 

RESTRAINT 

SET 

(lb) 

n 

132 

4 

$ 

240 

8 

i 

D 

1 

RS 

28 

2 

2500 

4  760 

2 

125 

1 

11 

SOO 

12 

i 

S 

1 

RS 

28 

3 

3760 

7  000 

3 

125 

1 

12 

180 

12 

2 

D 

2 

RS 

28 

3 

3760 

7  000 

4 

132 

2 

16 

060 

16 

1 

S 

1 

RS 

25 

4 

4760 

9  000 

5 

128 

3 

15 

780 

16 

2 

D 

2 

RS 

20 

4 

47SO 

9  000 

6 

125 

3 

18 

100 

16 

1 

0 

2 

RS 

28 

3 

5240 

9  750 

7 

134 

6 

18 

100 

16 

1 

D 

2 

RS 

28 

4 

5240 

9  750 

3 

Aft 

121 

1.5 

8 

100 

8 

3 

0 

1 

RS 

28 

3 

2380 

4  509 

3 

q 

Fwd 

120.5 

2.5 

7 

900 

8 

2 

s 

1 

RS 

28 

3 

2380 

4  500 

10 

Aft 

125 

1 

8 

000 

6 

ri 

s 

1 

RS 

23 

3 

2380 

4  500 

10 

Fwd 

125 

1 

16 

000 

IS 

2 

s 

1 

RS 

28 

4 

4760 

9  000 

11 

Aft 

131.5 

6 

8 

000 

3 

2 

D 

A 

SS 

28 

o 

2380 

4  500 

u 

Fwd 

131 

8 

15 

900 

16 

1 

D 

1 

P'S 

,-;S 

s 

4760 

9  000 

12 

Aft 

128 

4 

8 

000 

S 

1 

D 

1 

RS 

28 

3 

2  380 

4  500 

12 

Fwd 

135 

5 

15 

900 

16 

1 

P 

2 

RS 

2? 

4 

•1760 

8  500 

13 

Aft 

133.5 

4 

P. 

200 

8 

2 

D 

'  1 

RS 

28 

3 

2  380 

4  500 

13 

Fwd 

133 

1.5 

15 

900 

16 

2 

S 

2 

RS 

28 

4 

4760 

8  ..0 

14 

Aft 

128 

5.5 

10 

200 

12 

2 

S 

1 

RS 

2$ 

3 

3000 

5  500 

14 

Fwd 

128.  S 

6*3 

16 

000 

16 

i 

D 

1 

RS 

28 

4 

4760 

e  5oc 

15 

Aft 

123 

i 

10 

000 

12 

i 

0 

1 

RS 

28 

4 

2750 

5  500 

15 

Fwd 

127 

1.5 

16 

100 

16 

2 

S 

1 

RS 

28 

4 

4760 

8  500 

16 

Aft 

125.5 

1 

1C 

000 

12 

1 

S 

I 

RS 

28 

4 

2750 

5  500 

8  16 

Fwd 

129 

1.5 

16 

100 

18 

2 

S 

2 

RS 

28 

4 

4760 

8  SOO 

I  17 

Aft 

130 

0 

10 

400 

12 

2 

s 

1 

RS 

28 

4 

2750 

5  500 

0 

plot(o*fl*  dorrag c  —  rcvseblc 

Plotfo*-*  dodged  bvt  mtoct  -  «ioi  icviobb 

PJotfoc m  ccunplffiy  destroyed 

Aiwi-se*  bc  ft fro«A  Joel*  *ct  o*  0  2b 

1  —  Arr»  Mcdulor  Plolfc*** 

2  -  Inic’iff  Pioifwm 

as  - 
ns  - 

t  si  - 
"TO 

Slot  PoiotKwlc 

Soil  Pcroc^ulc 

Porockole  SI  tried  Reeled 

-  T  C  !C-  I30A-9  Tobt*  44-2 

TABLE  V 

SON  DATA  SUfKag&ASnf  TAStLS 

A/A  32H-«  DUAL  KAIL  CARGO  HANDLING  SVSTSRS 


RStRACTSON  DATA 


No.  OF 
LOCKS 
SET 

TOTAL  T.O  2 
RESTRAINT 
SETTING 
(lb) 

TOTAL2 

RESTRAINT 

SET 

(lb) 

TOTAL2 

RESTRAINT 

MEASURED 

(lb) 

MEASURED 
RESTRAINT 
TO  WEIGHT 
RATIO 

EXTRACTION 
FORCE  AT 
LOCK  RELEASE 
(lb) 

PEAK 

EXTRACTION 

FORCE 

(!b) 

2 

2500 

4  760 

4  710 

0.58 

8  750 

20  00C 

3 

3760 

7  000 

6  300 

C  .53 

10  000 

15  SvO 

3 

3760 

7  000 

3  5C0 

0.27 

10  000 

21  000 

4 

4760 

9  COO 

8  940 

C  .43 

NO  DATA 

NO  DATA 

4 

4760 

9  000 

9  270 

0.58 

26  500 

27  500 

3 

5240 

9  750 

9  300 

0.52 

15  100 

20  800 

4 

5240 

9  750 

10  000 

0.55 

24  000 

NO  DATA 

3 

2330 

4  500 

4  200 

0.52 

3  700 

14  SCO 

3 

2380 

4  500 

4  570 

0.58 

8  700 

16  300 

NO  DATA 

NO  DAT' 

3 

2380 

4  500 

4  240 

0.53 

7  500 

17  000 

t 

4760 

9  000 

8  7G0 

0.S4 

15  500 

20  SU0 

2 

2380 

4  500 

4  320 

0.54 

10  000 

15  000 

4 

4760 

9  000 

3  720 

0.54 

14  GOO 

21  000 

3 

23C9 

4  500 

4  320 

0.54 

13  000 

20  000 

4 

4760 

8  500 

8  370 

0.53 

14  000 

30  100 

3 

2380 

4  500 

4  000 

0.49 

8  700 

19  000 

4 

4760 

8  500 

7  900 

0.50 

14  000 

27  00G 

3 

3000 

5  500 

5  870 

0.58 

10  000 

20  500 

4 

4760 

8  500 

3  860 

0.55 

12  200 

18  800 

4 

2750 

5  SCO 

5  320 

0.53 

9  800 

19  800 

4 

4760 

8  500 

8  ISO 

0.51 

14  700 

17  300 

4 

2750 

5  500 

5  400 

0.54 

8  000 

17  000 

4 

4760 

8  500 

8  850 

0.55 

14  000 

28  700 

4 

2750 

5  500 

5  370 

0.54 

14  000 

21  800 

One  latch  did  p_t  or.gage. 

Extraction  lead  pickup  comicctor 
failed. 


Extraction  load  pxekup  connector 
separated  after  lock  release. 


Oseillos  .ph  circuit  malfunctioned. 
No  data. 


18  latch  did  not  remain  fully 
retracted,  lock  set  at  0.25, 


*8  lat'  h  did  net  remain  ftiiy 
retracted.  Lock  set  at  0.25. 


I  #8  &  *11  latches  did  not  remain 
fully  retracted.  locks  set  at  0.25. 


TASL.K  V  conttinu«d 


CKKBRAL  DATA 


PLATFORM  DATA 


BXTRA 


EXTRACTION 

NUMBER 

AIRSPEED 

(KSAS) 

A'.TITUDr 
(ft  obi) 

17  Fwd 

134 

0 

18  Aft 

134 

5 

18  Fwd 

138.5 

5.5 

19  Aft 

131.5 

3 

1?  Fwd 

130.5 

5 

20  Aft 

129.5 

4.5 

20  Fwd 

130 

C 

21 

119 

•J 

22 

118.5 

2 

23 

118 

3.5 

24 

118.5 

1 

25 

121.5 

2 

26 

111.5 

1 

27 

117 

3 

28 

106 

5 

29 

94 

3 

30 

121 

2 

31 

117.5 

2 

32 

118 

1 

33 

109 

1 

i 1 *  3* 

126.5 

0 

PLATFORM 

TOTAL  T-  O  * 

TOTAL  jq 

CONDITION 

Mo  OF 

RESTRAINT 

RESTRAINT  92S 

WEIGHT 

LENGTH 

-.FTrR 

Mo 

DIAMETER 

LOCKS 

SETTING 

SET  mEA 

(lb) 

Oil  TYPE 

EXTRACTION 

USED 

TvPc  (li) 

SF.T 

'.111 

<lb» 

16 

300 

10 

200 

18 

200 

10 

200 

18 

000 

10 

200 

18 

100 

12 

200 

25  000 


16 

2 

3 

12 

2 

S 

16 

2 

s 

12 

2 

s 

16 

2 

s 

12 

1 

D 

16 

2 

s 

12 

2 

0 

i  8 

1 

D 

i  IS 

2 

S 

25 

100 

12 

000 

12 

000 

12 

000 

18 

100 

9  000  9  : 

5  500  5  : 

9  000  8  ’ 

5  500  5  ! 

9  000  81 

3  760  3  ' 

1  880  1  ! 

4  760  4  < 


7  000  6  : 

3  760  3  £ 

3  760  3  ‘ 

3  760  3  E 

1  880  19 

1  880  15 


1  0  -  Ho  phtfctf*  daz&Qtt  —  muicbls  /.  An u  *  no  roinoisi  hum  04t  cf  0.25  . 

S  -  Pfetfeo®  rfc:«g*£  W*  letoct  —  act  rocicbW.  *  1  —  wwjr  fcWufa?  Platfom 
0  —  Platform  ccrapWtly  dcttrayn!  2  —  iofttUa  PfatJoro 

3  —  Metric  Plctror* 


**  RS  —  Rlae  Sloe  P<rccfetrt* 

RS'*>  Ring  Sal!  Pcrecbtrt* 

(R)  —  Forocae?*  Shift 
•••  T.O.  -  T.0. 1C-130A-9,  IcbW  4b  -3 
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TAELS  V  continued 


Pcrocbirt* 

Skirt  Rnf*d 

flC-13QA-9,  Table  4B-2 


! 

DATA 

BXYI«AC?!OK  BATA 

i 

i 

DIAMETER 

(ft) 

No.  OF 
LOCKS 
SET 

TOTAL  t-  0  1 
RESTRAINT 
SETTING 
(lb) 

TOTAL  2 
RESTRAINT 
SET 
(lb. 

? 

TOTAL 

RESTRAINT 

WEASUPED 

(lb) 

MEASURED 
RESTRAINT 
TO  WEIGHT 
PATIO 

EXTRACTION 
FORCE  AT 

LOCK  PE LEAS* 
|lb* 

PPAK 

EXTRACTION 

FOPC£ 

(lb) 

REMARKS 

“^28""™ 

4 

4760 

8  500 

8  430 

0.53 

16  500 

29  500 

28 

4 

2750 

5  500 

5  620 

0.56 

12  000 

21  800 

#8  lock  sat  at  0.50  -  latch  remained 
retracted.  #11  lock  set  at  0.25. 

Latch  did  not  remain  fully  retracted. 

28 

4 

5240 

9  000 

9  180 

H 

m 

o 

19  800 

34  000 

#7  latch  did  not  fully  retract. 

Lock  set  at  0.25. 

28 

4 

2750 

5  500 

5  370 

0.53 

17  OCO 

21  000 

*8  £  #11  locks  set  at  0.50. 

Both  latches  remained  retracted. 

28 

4 

5240 

9  000 

8  S10 

0.48 

21  300 

29  500 

28 

4 

2750 

5  500 

5  540 

0.54 

8  800 

18  700 

28 

4 

5240 

9  000 

8  740 

0.43 

17  400 

29  700 

4 

3750 

3  760 

3  780 

0.31 

17  000 

27  500 

f8  latch  did  not  retract  fully. 

Lock  set  at  0.25. 

2 

1830 

1  880 

1  820 

0.29 

21  000 

HO  DATA 

Extraction  force  estimated.  Lost 
trace  prior  to  lock  release. 

Hook  engaged  10’  offeenter. 

4 

5240 

4  760 

4  470 

0.24 

30  200 

35  500 

Hook  struck  rock  and  released  early 
on  first  pass.  Second  pass  success¬ 
ful. 

6 

7000 

7  000 

6  750 

C.27 

30  200 

59  000 

Hock  missed  cable  on  first  pass. 
Second  pass  successful. 

3 

1880 

3  7S0 

3  650 

0.59 

2J-  200 

30  OOC- 

2 

1880 

3  760 

3  750 

0.60 

15  000 

22  300 

Airplana  touched  down  prior  to  ex¬ 
traction.  High  lock  loads  observed. 

2 

1880 

3  760 

3  840 

0.62 

HO  DATA 

NC  DATA 

Lost  extraction  force  trace  - 
Hook  engaged  22’  offeenter. 

3 

1880 

1  880 

1  900 

0.31 

13  500 

24  000 

3 

1880 

i  880 

1  920 

0.32 

NO  DATA 

NO  DATA 

Lost  extraction  force  trace. 

#6  &  #9  latches  did  not  retract 
fully.  Locks  ast  at  0.25. 

7 

7000 

7  000 

7  720 

0.30 

30  000 

67  500 

3 

3760 

3  760 

4  200 

0.35 

20  200 

30  500 

Hook  engaged  cable  17'  offeenter. 

« 

3500 

4  ?S0 

5  200 

0,43 

22  000 

27  000 

Hook  engaged  cable  13 1  offeenter. 

3 

3760 

5  240 

5  300 

0.4i 

24  500 

24  500 

L_ 

5 

5240 

6  500 

6  670 

0.3  V 

37  000 

55  500 

Airplane  touched  down  prior  to  I 

extraction*  High  lock  loads*  1 

23 


TABLE  V  cort^nusd 


OSNBftAL  DATA 

CHUTE 

DATA 

KX7RAC 

EXTRACTION 

NUMBER 

AIRSPEED 

(K1AS) 

ALTITUDE 
(ft  obt) 

HEIGHT 

OS) 

LENGTH 

(ft) 

TYPE 

— 

PLATFORM  ’ 
CONDITION 
AFTER 
EXTRACTION 

tie. 

USED 

•  • 

TYPE 

DIAMETER 

(ft) 

No.  OF 
LOCKS 
SET 

...  j 

TOTAL  T  0. 
RESTRAINT 
SETTING 
(IS) 

TOTAL2 

RESTRAINT 

SET 

(IS) 

TOTAL'1 

RESTRAII 

MEASURE 

(lb) 

35 

113 

i 

12 

100 

12 

7 

0 

4 

3760 

6  000 

5  38 

36 

123 

2 

18 

100 

16 

1 

0 

5 

5240 

7  500 

8  10 

37 

114 

1 

12 

000 

16 

1 

O 

5 

3500 

7  000 

7  24 

38 

120 

0 

11 

950 

16 

1 

0 

4 

350C 

6  000 

6  695 

39 

117 

5 

11 

950 

16 

1 

S 

4 

3500 

6  000 

6  32( 

40 

119.5 

1 

24 

900 

20 

1 

S 

5 

7000 

12  500 

13  38( 

41 

122 

2.5 

24 

900 

20 

1 

s 

6 

700C 

12  000 

12  58C 

42 

109.5 

0 

25 

100 

20 

1 

s 

6 

7000 

12  000 

12  390 

43 

111.5 

1 

24 

900 

20 

1 

0 

6 

7000 

12  000 

12  400 

44 

120.5 

2 

13 

250 

16 

1 

o 

4 

5240 

7  000 

7  340 

45 

124 

3 

18 

ISO 

If 

1 

s 

4 

5240 

9  000 

9  450 

46 

123 

0 

24 

900 

20 

1 

D 

6 

7000 

12  000 

12  490 

47 

126 

1 

24 

850 

20 

1 

D 

5 

7000 

12  500 

12  680 

48 

130 

2 

12 

300 

12 

1 

D 

1 

RS* 

32 

3 

3760 

7  000 

7  300 

49 

137 

5 

12 

100 

12 

1 

D 

1 

RS* 

32 

3 

3760 

3  760 

4  020 

50 

131 

1 

12 

400 

12 

2 

S 

1 

RS* 

32 

3 

3760 

5  240 

5  290 

56 

127 

5 

18 

200 

16 

2 

S 

1 

RS’ 

32 

e 

5240 

7  000 

7  140 

57 

131 

5 

18 

600 

16 

2 

D 

1 

RS* 

32 

5 

5240 

7  500 

7  520 

58 

125 

4 

18 

400 

16 

2 

5 

1 

pc » 

32 

4 

5240 

5  240 

5  350 

0  -  Ho  oloiior^  dcmogc  —  rewiobie  A**w»*o%  no  >M>ro«ot  *to~*  lock  v  vft  o*  0  25  ’ "  RS  -  Slo*  ?wathof« 

5  -  Plotfon*  damaged  bv?  intaei  —  not  reusable  ’  1  —  A /**■»  Module'  Plotfan  SS  —  l?1^  So»I  Poroehute 

D  -  PUtferir.  ccwwpletly  ceiir eyes!  2  -  Intcrttr  Platform  (  *?*  -  Pofodiuir  SkiMed  Reefed 

3  —  Wetnc  Plorfo»«  '**  T  0  —  T  0  1C-  I30A-9  Table  4tJ- 2 
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•GOKfZgct&ffxro*' 


£  V  continued 


EXTRACTION  DATA 


I***  ■>  *  MEASURED 

TOTAL  T.o2  TOTaL2  TOTAL2  RESTRAINT 

Ho.  OF  RESTRAINT  RESTRAINT  RESTRAINT  TO  WEIGHT 
LOCKS  SETTING  »ET  MEASURED  RATIO 
SET  (ft)  <D>)  (ft) 


3500 

7  000 

7  240 

0.60 

3500 

6  COO 

6  690 

0.56 

3500 

6  0C0 

6  320 

0.53 

7000 

12  500 

13  330 

0.54 

7000 

12  000 

12  580 

0.51 

7000 

12  000 

12  390 

0.49 

7000 

12  000 

12  400 

0.50 

5240 

7  000 

7  340 

0.40 

5240 

9  000 

9  45C 

0.52 

7000 

12  000 

12  490 

0.50 

7000 

12  500 

12  680 

0.51 

3760 

7  000 

7  300 

0.59 

2760 

3  760 

4  020 

0.33 

3760 

5  240 

5  290 

0.42 

5240 

7  000 

7  140 

0.39 

5240 

7  500 

7  520 

0.40 

5240 

5  240 

5  350 

0.29 

chut* 

chute 

terf  5?eefe<J 
0*-9  Tcble  4tf-2 


EX  TRACTION 
FORCE  AT 
LOCK  RELEASE 
(IS) 

PEAK 

EXTRACTION 

FORCE 

(IS) 

REMARKS  I 

30 

000 

29  500 

32 

000 

48  000 

Hook  engaged  cable  15’  of f cancer . 

27 

500 

51  500 

Airplane  touched  down  prior  to 
extraction  -  high  lock  loads. 

Used  tan den  ground  arresters. 

22 

300 

41  500 

Asymmetric  load.  Used  tandem 
ground  arresters. 

15 

500 

42  500 

Asymmetric  load.  Used  tandem 
ground  arresters. 

23 

000 

S3  500 

3  passes  made  before  successful 
engagement.  Airplane  touched 
down  on  all  passes.  High  lock 
loads  measured  at  touchdown. 

18 

700 

61  000 

15 

600 

32  500 

Asymmetric  lead.  Airplane  touched 
down  prior  to  extraction.  High 
lock  loads. 

19 

000 

37  000 

Airplane  touchdown.  High  lock 
loads  before  extraction.  Engaged 

20’  off center. 

19 

500 

45  500 

Engaged  20’  offeenter. 

16 

000 

<3  000 

29 

500 

63  000 

Engaged  30’  offeenter.  High  rail 
side  load  -  below  limits. 

12 

500 

60  500 

Engaged  27’  offeenter.  High  rail 
side  load  -  below  limits. 

15 

000 

32  000(C) 

Peak  extraction  force  calculated 
from  available  data. 

4 

500 

HO  DATA 

12 

500 

14  500 

21 

500 

39  000 

21 

500 

39  000 

10 

500 

36  500 

/ 


;  ***«utfc  v« 


1  OSNKRAL  DATA 

|  PLATFORM 

3ATA  j 

pscsggwsg  ..«rrrrnv 

I 

EXTRACTION 

hUmScR 

a;ps?€EC 

'K»4S* 

ALTITUDE 

iU  qv * 

WEIGHT 
<tb« _ 

L2NCTK 

!»•* 

PLATFORM 
COMDlTiOM 
AFT  PR 

TYF5  s/tqactiom 

•JCCO 

T‘-?= 

DIAMETER 

[  59 

""rib"'11 

™T" 

11  900 

12 

0** 

5 

'"i 

RS* 

32 

60 

134 

7 

12  900 

12 

2 

S 

1 

RS* 

32 

«1 

125 

5 

13  000 

12 

3 

0 

i 

RS' 

32 

63 

12a 

7 

24  900 

20 

3 

0 

2 

RS' 

32 

64 

135 

5 

24  900 

20 

3 

0 

2 

RS* 

32 

65 

132 

5270 

13  000 

16 

2 

- 

1 

RS 

28 

66 

132 

5330 

18  000 

16 

2 

- 

1 

jk 

RS 

24 

67 

134 

5040 

18  000 

20 

3 

- 

1 

RS* 

32  (R) 

68 

129 

7 

18  000 

20 

3 

0 

1 

RS* 

32  (R) 

69 

132 

5320 

25  ooe 

20 

2 

2 

RS 

28  6  22 

70 

127 

5330 

25  000 

20 

2 

- 

1 

RS 

28 

71 

12? 

5270 

25  000 

20 

3 

- 

1 

RS* 

32  (R) 

72 

122 

0 

25  000 

20 

3 

c 

1 

RS* 

32  (R) 

73 

112 

35 

25  000 

16 

2 

s 

2 

RS* 

32 

'4 

123 

3 

25  000 

20 

3 

0 

2 

RS* 

32 

75 

121 

3 

18  700 

20 

3 

0 

1  1 

RS* 

32 

76 

127 

4 

24  800 

20 

3 

0 

2 

RS' 

32 

77 

126 

2 

25  000 

20 

3 

0 

2 

RS* 

32 

78 

119 

0 

25  000 

20 

3 

0 

2 

RS* 

32 

79 

80 

81 

1 
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TOTAL  TO2 

TOTaL 

TOTAL 

uz  OF 

RESTRAINT 

restraint 

°EST»AlrtT 

LOCKS 

SF7TIHC 

SET 

wFASUFEO 

SrT 

fib) 

«!b< 

(lb) 

!  3760 

6  000 

5  800 

1  3760 

9  000 

8  440 

I  3760 

9  000 

8  970 

,  7000 

12  500 

12  960 

7000 

19  500 

19  370 

,  5240 

10  000 

9  460 

5240 

8  750 

&  520 

5000 

USED  EKERGEKC7  RELE 

5000 

10  500 

9  710 

7000 

12  000 

12  190 

7000 

9  000 

S  490 

7000 

USED  EMERGEKCr  RELE; 

7000 

USED  EMERGEKCY  RELE 

7000 

19  500 

18  570 

7000 

22  500 

22  570 

5240 

18  750 

18  980 

7000 

13  500 

14  460 

7000 

18  000 

18  400 

7000 

13  500 

14  100 

0  —  So  platform  dcstgo  —  m^blo. 


£  Ansoct  no  restraint  *roa  leeks  tot  ot  0.25 
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3-  Motrin  Pletfom 


**  RS  -  Ring  Slot  Pwoclarto 
RS*  Ring  Sell  Pefocbvt* 

(  R  )  —  P«wcfe«rt»  Skirt  R*«W 
*♦  T.O.  -  T.0. 1C-IJ5A-9,  Tobb  4B-2 


totai 7  { 
SSSTRAW: 
Sf  rris*C 

1  lo) 


TGTaL  TOTAL 

RESTRAINT  RESTRAINT 

SET  vEaSUREG 

•  ft.  i  in,; 


6  005 
9  COC 
9  000 
12  5C0 
19  500 
10  000 
8  750 


MEaSUR^O 
RESTRAINT 
TO  WEIGHT 

patio 


5  300 
8  440 

8  970 
12  SSO 
i9  370 

9  460 
8  520 


USED  EMERGENCY  RELEASE  - 


10  SCO 


28  & 

22 

6 

7000 

12  000 

12  190 

0 .45 

28 

6 

7000 

9  000 

8  490 

0.34 

32 

CH) 

6 

7000 

USED  EMERGENCY  RELEASE  - 

32 

<K) 

6 

7000 

USED  EMERGENCY  RELEASE  - 

32 

6 

7000 

19  500 

18  570 

0.74 

32 

6 

700C 

22  500 

22  570 

0.90 

32 

5 

5240 

18  750 

18  980 

1.03 

32 

6 

7000 

13  500 

14  460 

0.58 

32 

6 

7000 

18  000 

13  400 

32 

1 

b 

7000 

13  500 

14  IOC 

-  Ring  Slot  PcrccSet* 

1  R5og  Sell  PerocieH 
)  —  Pcfocbete  Skirt  RmW 
.0.  -  T.C.  1C-139A-9,  TcM»  48-2 


FXTR 

ACTION 

“  L  "l 

PEa* 

cO*CE  AT 

TP ACTION  i 

LOCK  RELEASE 

FORCE 

<  lb» 

Jib) 

15 

000 

26  500 

ILHL  . . 

21 

500 

39  500 

15 

500 

25  500 

Asymmetrically  loaded  platform. 

23 

500 

40  000 

27 

000 

51  000 

19 

000 

22  500  i 

l.C  £R  airdrop. 

13 

700 

14  200 

1 

0.7  ER  airdrop  to  simulate 
partial  chute  failure. 

NO 

DATA 

NO  DATA 

0.2  ER  airdrop  to  simulate  chute 
failure. 

22 

500 

22  500 

j 

0.2  ER  extraction  to  simulate 
chute  failure.  Chute  100% 
reefed.  Chute  snatch  force 
released  locks.  One  lock  did 
not  engage. 

4 

000 

30  200 

1.0  ER  airdrop. 

18 

050 

21  000 

0.7  ER  airdrop  to  simulate 
partial  chute  failure. 

7 

500 

16  500 

0.2  ER  airdrop  to  simulate  chute 
failure.  Chute  was  100%  reefed. 

11 

000 

21  000 

0.2  ER  extraction  to  simulate 
chute  failure.  Chute  was  100% 
reefed. 

15 

670 

NO  DATA 

HO 

DATA 

47  500(C) 

One  chute  opened  late-caused 
airspeed  loss  of  about  8  knots. 

30 

000 

36  500 

Asymmetric  load. 

NO 

DATA 

NO  DATA 

Broken  extraction  load  pickup 
wire. 

NO  DATA  49  500(C) 
NO  DATA  39  000(C) 


2. 


Insufficient  space  for  ad¬ 
justment  of  the  lock  pre¬ 
load  ad justice  t-c.lt  with  the 
platform  in  position,  espe¬ 
cially  ift  the  wheel  veil 
area. 

Inadequate  lighting  in  the 
lock  scale  ares  with  the 
platform  in  position,  par¬ 
ticularly  in  the  wheel  wall 
area. 

This  range  of  variation  was  not 
considered  critical  since  the 
locks  would  normally  be  set  prior 
to  loading  of  the  olaffcrm  in  the 
airplane.  The  procedure  of  set¬ 
ting  the  locks  after  platform 
positioning  was  followed  during 
the  test  proararr.  to  protect  the 
sensitive  linkage  connecting  the 
latch  to  the  latch  position- 
measuring  potentiometer.  Normally, 
the  latch  release  force  could  be 
expected  to  vary  from  the  lock 
setting  by  approximately  5  per¬ 
cent,  as  indicated  by  laboratory 
calibrations.  Plots  of  measured 
release  force  versus  lock  settings 
for  the  individual  locks  are  shown 
in  figures  10  through  17. 

Total  aft  restraint  of  the 
platform  provided  by  the  variable- 
restraint  locks  when  T.O.  lock 
settings  were  used  was  usually 
within  500  pounds  of  the  total 
restraint  set;  however,  increasing 
the  number  of  locks  engaged  and 
set  tended  to  decrease  the  measured 
variation  in  total  aft  restraint. 
Figures  13,  19,  and  20  are  plots 
of  the  total  restraint  measured 
versus  the  total  restraint  set  for 
Phase  1,  Phase  II,  and  Phase  III 
tests,  respectively .  Totals  for 
each  test  are  listed  in  table  V. 
Data  indicated  that  the  variable- 
restraint  locks  could  be  expected 
to  release  at  approximately  the 
preload  setting.  Total  restraint 
set  was  determined  by  totaling  the 
lock  settings  on  the  scale,  whereas 
the  total  restraint  measured  was 
the  sum  of  the  forces  actually 


measured  by  the  data  transducers. 
Significantly,  the  latch  release 
forces  correlated  with  the  lock 
settings.  This  did  not  seem  to 
be  the  case  during  orevious  tests 
conducted  by  the  lock  manufacturer 
{reference  10)  and  by  the  6511th 
Test  Group  (Parachute)  (reference 
S)  had  indicated  that  the  force 
required  to  release  the  latches 
was  considerably  higher  than  the 
preset  force  on  the  lock.  Refer¬ 
ence  2,  table  45-2,  listed  re¬ 
straint  lock  settings  based  on  the 
results  of  the  earlier’  tests. 

Table  43-2  listed  the  number 
of  encaged  locks  which  should  be 
set  according  to  platform  weight 
and  nlatform  length.  These  listed 
T.O,  settings  required  that  one, 
two,  cr  three  locks  orovide  the 
major  nart  of  the  necessary  re¬ 
straint,  depending  on  nlatform 
length  and  that  the  remaining  lock? 
be  set  at  0.25  (250  pounds)  on 
the  lock  scale.  Inadvertent  re¬ 
lease  of  one  of  the  latches  which 
provided  a  major  nart  of  the  re¬ 
straint  would  probably  result  in 
release  of  all  remaining  latches. 
During  Phase  I  tests  the  locks  set 
at  0.25  were  not  considered  to 
provide  any  sionificant  aft  re¬ 
straint.  The  lock  settings  used 
{twice  actual  platform  weight) 
provided  an  actual  restraint-to- 
weicht  ratio  of  0.43  to  0.58, 
not  counting  the  restraint  pro¬ 
vided  by  the  locks  set  at  0.25. 

For  Phase  II  and  Phase  III  tests 
usincr  settincs  for  twice  the 
actual  weight,  the  measured  re¬ 
straint  provided  by  the  low  lock 
settings  was  included  when  the 
total  restraint  was  computed. 

This  orovided  a  computed  restraint- 
to-weiaht  ratio  of  0.60  to  0.65. 
This  higher  indicated  restraint 
ratio,  was  misleading  above  0.58, 
since  release  of  the  latches  pro¬ 
viding  the  orimarv  restraint  would 
have  caused  re) ease  of  all  the 
lower  set  locks.  This  was  evident 
durinc  several  GPES  extractions 
when  the  aircraft  made  ground  con- 


26 


C-130E  USAF  S/N  64-0560 

A/A  32H-4  DUAL  RAIL  CARGO  HANDLING  SYSTEM 


0.5  1.0  1.5  2.0  2.5  3.0  3.5  4.0 

Lock  Preload  index  Selling 

Figsrs  19  MEASURED  LOCK  RELEASE  FORCE  VS  LOCK  PRELOAD  IRDEX  SETTWG  LOCK  R«  * 

C-130E  USAF  S/S  64-0550 

A/A  32H-4  DUAL  RAIL  CARGO  HANDLING  SYSTEM 


0.5  1.0  1.5  2.0  2.5  3.0  3.5  4.0 

Lock  Preload  Index  Sett'ng 

Fiprt  U  MEASURED  LOCK  RELEASE  FORCE  VS  LOCK  PRELOAD  IRDEX  SETTWG 
LOCK  K>  i  ?7 


Measured  Lock  Release 


Measured  Lock  Reloase 


C-  i 30  fi  USAF  S/N  64-0560 

A/A  Z2H  -4  DUAL  SAIL  CASCO  HANDLING  STSTEN 


O  4  4  S  16  12 


Totol  Loci  Restraint  Set  —  lb  x  10“^ 

Figure  18  TOTAL  LOCK  RESTRAINT  vs  TOTAL  RESTRAINT  SET 
-  RING  SLOT  LAPES 

C-J30E  OSAF  5/K  6t-C«0 
.  A/A  32H— 4  DUAL  RAIL  CARGO  KAHOUHG  STSTSi 


4  2  <  4  I  16  12  It 


Figs?o  II  TOTAL  LOCK  RESTRAINT  VS  TOTAL 

RESTRAINT  SET  -  GPES  EXTRACTIONS 
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Flgira  28  TOTAL  LOCK  RESTRAINT  ¥5  TOTAL  RESTRAINT  SET 
-  RING  SAIL  LAPES 


tact  prior  to  hook  engagement  or 
when  more  than  one  pass  was  neces¬ 
sary  before  a  successful  extraction 
was  accomplished.  Platfosnn  re¬ 
lease  with  a  missed  engagement 
would  have  resulted  in  an  in¬ 
advertent  gravity  drop.  On  nine 
occasions,  the  aircraft  contacted 
the  ground  with  resulting  high 
latch  loads.  The  lock  settings 
being  used  on  these  occasions 
were  higher  than  recommended  in 
the  T ,0, ,  and  the  data  indicated 
that  inadvertent  or  premature  plat¬ 
form  release  micmt  have  occurred 
hod  T.O.  lock  settings  been  used 
(figure  122,  appendix  I) .  Higher 
lock  settings  on  the  primary  locks 
did  not  necessarily  insure  against 
premature  or  inadvertent  platform 
release  because  the  major  load  was 
carried  by  only  s  minimum  of  the 
total  number  of  latches  engaged. 

The  following  situations  illustrated 
the  disadvantage  of  using  only  a 


minimum  of  the  total  number  of 
latches  engaged  to  provide  the 
total  platform  aft  restraint: 

On  extraction  number  2,  using 
the  LAPES  technique.,  test  condi¬ 
tions  called  for  7000  pounds  of 
restraint  and  two  of  three  engaged 
locks  were  sat  at  3500  pounds  each. 
One  latch  did  not  properly  engage 
and,  as  a  lesult,  total  restraint 
available  was  only  3500  pounds. 

The  extraction  was  successful,  and 
no  mishap  occurred.  Had  aircraft 
touchdown  occurred  along  with  para¬ 
chute  malfunction,  the  platform 
probably  would  have  released, 
resulting  in  a  gravity  drop. 

On  extraction  number  23, 
using  the  SPSS  technique,  the  ex¬ 
traction  hook  struck  a  3-inch  rock 
on  the  ground,  causing  the  hook 
to  separate  from  the  hoc  n  pre- 
,  maturely.  As  the  airplane  crashed 


VL 


the  ground  arrestor  cable,  the 
extraction  line  was  already  fully 
extended  and  whipping  due  to  the 
hook  bouncing  on  the  ground.  Film 
coverage  revealed  that  the  extrac¬ 
tion  line  momentarily  snagged  the 
extraction  cable  and  applied  an 
extraction  force  to  the  platform 
of  approximately  10  000  pounds 
(figure  21) .  One  of  the  two 
latches  providing  the  major  part 
of  the  restraint  came  within  300 
pounds  of  releasing.  Had  the 
applied  extraction  force  been 
applied  for  a  longer  duration, 
the  latch  most  probably  would  have 
released,  causing  the  remaining 
primary  latch  to  release  also. 

Based  on  these  observations, 
the  lock  settings  in  table  4B-2 
were  inadequate  for  LAPES  and  GPE5 
delivery  methods.  (R  10) 

C-13E  USAF  $/N  64-0540 

1/A  3IH-4  DUAL  RAIL  f-AHGO  HA fD LING  SYSTEM 


Preliminary  test  results  in¬ 
dicated  that  the  best  rastraint- 
to-weight  ratio  was  approximately 
0.50  and  that  all  locxs  engaged 
with  the  platform  should  have  the 
same  settings  (equal  lock-setting 
technique) .  Additionally,  using 
more  locks  provided  a  more  uniform 
aft  restraint  and  provided  a 
safety  factor  in  the  event  a  lock 
was  defective,  i'nproperly  set,  or 
inadvertently  not  engaged.  Accord¬ 
ingly,  table  VI  was  prepared  to 
determine  lock  settings  required 
for  each  test  based  on  the  number 
of  latches  enraged  and  the  total 
restraint  raquired  ro  provide  a 
restraint-to-weight  ratio  of  0.50. 
Table  VI  was  then  used  on  the  last 
ten  ext  ‘actions  of  Phase  II  tests 
(extraction  numbers  38  through  47) 
with  the  total  restraint  set  to 
provide  a  restraint-to-weight  ratio 
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ACTUAL  EXTRACTION  FORCE 
MEASURED  AT  LOCK  RELEASE' 
DURWG  THE  SUCCESSFUL 
EXTRACTION  #l 


J- 


- SOLID  LINE  TRACE  INDICATES 

DATA  TAKEN  OH  HOOK  FAILURE 
■ - DOTTED  LINE  TRACE  INC- CATES 

data  taken  on  succesi.ful 

EXTRACTION 


I  !  I  I 

EXTRACTION  FORCE  MEASURED 
,  DUE  TO  MOMENTARY  SNAG  OF 
-  EXTRACTION  line  on  cable 

I 


°C75  .775  .875  .975  1.075  1.175 


Tim  From  Extraction  Initiation -S*con^» 

FipsrtZl  H00£  FAILURE  HUE  HISTORY;  EXTRACTION  M«.  22 

22 


of' 0.50.  The  ratios  obtained  dur¬ 
ing  these  tests  were  uniform, 
varying  from  0.49  to  0.54  (table 
V) .  The  effectiveness  cf  this 
technique  was  demonstrated  on  ex¬ 
traction  40  m  which  a  successful 
extraction  was  not  accomplished 
until  the  third  pass.  The  air¬ 
craft  contacted  the  ground  on  the 
first  two  oasses,  causing  high 
lock  loads.  Had  the  locks  been 
set  as  recommended  in  the  T.O., 
an  inadvertent  nlatform  release 
might  have  occurred.  The  equal 
lock-setting  technique  and  greater 
total  restraint  evidently  prevented 
inadvertent  platform  release  with 
a  resultant  gravity  extraction. 
Technical  Order  lock  settings  would 
have  provided  a  total  restraint  of 
7300  rounds  with  two  locks  set  at 
3.50  and  three  locks  set  at  0.25 
since  five  locks  were  engaged  in 
the  20-foot  olatform.  The  equal 
lock  setting  technique  provided 
five  locks  get  at  2.50  for  a  total 
restraint  of  12  500  pounds. 
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TOTAL  BESTRAiKT  PB0VI0E0  BY  M9MFER 
OF  LOCKS  ENGAGED  F0F  GIVES  SETTINGS 


R  1 

Ha  iaSE 

NUMBER  OF  LOCKS  SET  A  HO  ENCAGED 

■M 

■m 

n 

9 

1.00 

HWI 

53 

ZE33 

55 

9  000 

1.23 

2  500 

3  750 

5  0C0 

6  250 

7  300 

8  750 

10  000 

11  250 

1.50 

3  000 

4  50G 

e000 

10  500 

12  000 

13  500 

1.75 

3  300 

5  250 

7  000 

3  750 

1C  500 

12  250 

14  COO 

15  750 

2-00 

4  000 

CO 

8  000 

10  GOO 

12  000 

14  COO 

16  009 

It  000 

2.25 

-  —  . 

QEE3 

6  750 

9  000 

1!  250 

13  500 

13  /50 

ITTS1 

29  250 

2.50 

gSj 

lA-M'l 

10  000 

12  500 

CEXl 

122321] 

FTC 

22  500 

2.75 

13  750 

12  250 

22  000 

24  750 

3.00 

□E33 

li'ivi 

beb 

<8  000 

21  000 

§2X22] 

§aa» 

3.25 

SEX 

9  730 

13  000 

22  /50 

29  230 

3.50 

BEI 

iaEa 

£333 

17  50C.2!  OuO 

24  5 TO 

§2123 

31  500 

3.  75 

7  SCO 

11  250 

15  000 

1?  750  22  SCO 

25  250 

30  000 

33  750 

8  C00 

12  000 

16  000 

20  030  24  000 

28  000 

3t  003 

36  COO 

Durinq  Phase  III  testing,  ex¬ 
cept  fcr  the  first  six  extractions, 
the  equal  iock-settina  technique 
was  used  to  orovide  restraxnt-to- 
weight  ratios  ranaing  from  0-50 


to  1.0  with  the  ratios  increased 
incrementaly  to  1.0  to  determine 
the  ratio  requi red  to  prevent  plat¬ 
form  release  at  initial  parachute 
extraction  force.  No  noticeable 
effect  was  observed  for  ratios  be¬ 
tween  0.50  and  0.75;  however, 
higher  ratios  tended  to  create 
undesirable  parachute  drag  on  the 
airplane  just  p’-ior  to  latch  re¬ 
lease.  This  was  especially  notice¬ 
able  at  pla'  form  weights  above 
18  000  pounds  when  two  extraction 
parachutes  were  used.  If  one 
parachute  was  slow  in  opening, 
the  other  parachute  did  not  pro¬ 
vide  sufficient  force  to  release 
the  latches  immediately.  The  0.50 
restraint-to-weicht  ratio  appeared 
to  be  adequate  for  both  LAPES  and 
GPES  delivery  missions,  and  con¬ 
sequently  table  VII  was  developed. 
This  table  lists  lock  settings 
which  provide  a  restraint-to-weicht 
ratio  of  approximately  0.50  for 
all  platform  loads  from  2500  to 
35  000  pounds.  This  table  should 
be  included  in  reference  2  for  use 
with  Gil  IAPES  and  GPES  delivery 
missions.  The  table  was  arranged 
so  that  ?.  maximum  of  five  locks  are 
to  be  set  for  platform  lengths 
which  arc  capable  of  engaging  more 
thun  five  batches.  This  is  because 
lock-latch  data  indicated  that, 
with  more  than  five  latches  en¬ 
gaged,  the  farthest-aft  engaged 
latches  tended  to  rice  acainst 
the  oiatforra  rail  indent  face  and 
received  the  extraction  force  be¬ 
fore  the  most  forward  latches. 
Apparently,  this  condition  was 
caused  by  platform-rail  indent 
spacing  tolerances.  The  prob. 
was  more  evident  when  longer  Dlac- 
forns  were  used  for  the  heavier 
loads.  As  a  result,  the  most  aft 
locks  released  before  the  most 
forward.  The  time  required  to 
effect  total  latch  release  ranged 
fr^m  0.015  to  0.35  seconds,  depend¬ 
ing  on  the  rate  of  extraction  force 
application.  (R  11,  R  12) 
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Table  VII 

RIGHT  HAND  LOCK  RESTRAIN?  SETTINGS 
A/A32H-4  Dual  Rail  Car?’"  Handling  Sysf  .a 
_ GRES  t  LAPES  Carge  Delivery* _ 


j  12  Ft.  Platform  1  20  Ft.  Platforn 


riatfora 
Gross  Wt 
(lb) 

8  ft.  Platforn 

16  Ft.  platforn 

24  Ft.  Platforn 

18  Ft.  Platforn 

2  Latches 

3  Latches 

4  Latches 

5  Latches 

6  Latches 

7  Latches 

8  Latches 

2 

500 

101.25 

- - 

3 

000 

1*1. S3 

181.50 

J 

500 

181.75 

181.75 

— 

i 

000 

281.00 

282.00 

281.00 

< 

500 

281.25 

281.25 

281.25 

s 

060 

281.25 

2ei.2S 

2ei.25 

— 

5 

500 

281. SO 

281.25 

281.25 

281.25 

6 

000 

281.50 

381.00 

381.00 

381.00 

6 

500 

281.75 

381.00 

381.00 

381.00 

— 

7 

000 

281.75 

381.25 

381.25 

381. 2S 

381.25 

7 

500 

281.75 

381.25 

48). CO 

481.00 

481.00 

— 

8 

000 

282.00 

282.00 

482,00 

481.00 

481.00 

481.00 

8 

too 

282.25 

381.50 

381.50 

381.50 

381.50 

381.50 

9 

000 

202.25 

381.50 

381. SO 

381.50 

481.25 

481.25 

4ei.2s 

9 

500 

282.90 

381-50 

481.25 

481.25 

581-00 

581.. '0 

sei.oo 

10 

000 

282.50 

3ei.75 

481.25 

481.25 

5*1.00 

581.00 

581.00 

10 

500 

— 

381.75 

381.75 

4Q1.25 

591.00 

581.00 

581.00 

11 

000 

282.75 

381.75 

381.75 

581.00 

581.00 

581.00 

11 

500 

382.00 

481.50 

481.50 

481.50 

Sei.25 

581.25 

12 

000 

352.00 

481.50 

481.50 

581.25 

5ei.25 

5ei.25 

12 

500 

382.25 

382.00 

481.50 

581.  *5 

581.25 

sei.25 

13 

000 

382.25 

382.25 

481.75 

581.35 

561.25 

581.25 

13 

500 

382.25 

481.75 

481.75 

481.75 

481.75 

581.25 

14 

000 

382.50 

481.75 

481.75 

481. ?S 

581.50 

581.50 

U 

500 

382. SO 

481.75 

581.50 

581.50 

581.50 

581.50 

15 

000 

382. 5C 

382.50 

581.50 

561.50 

581.50 

591.50 

15 

500 

382.50 

482.00 

581.50 

581.50 

sei.so 

581.50 

16 

000 

382.75 

482.00 

482.03 

sei.so 

381.50 

581.50 

16 

550 

382.75 

382.75 

4e2.00 

482.00 

482.00 

17 

000 

382.75 

581.75 

591.75 

581.75 

581.75 

17 

500 

482.25 

581.75 

581.75 

581.75 

591.75 

16 

000 

482.25 

482.23 

482.25 

482.25 

482.25 

IS 

500 

482.25 

482.25 

482.25 

482.25 

482.25 

19 

000 

482.25 

482.25 

492  25 

482.25 

432.25 

19 

500 

482.50 

582.00 

582.00 

582-00 

582.00 

20 

000 

482.50 

582.00 

582.00 

5*2.00 

582.00 

Locks  to  oe  set  should  ba  the  forward  Boat  lochs  that  engage  the  platforn  rail  indents. 

PjKrai.ni.ig  locks  are  to  be  set  at  0.5  to  inacre  that  they  retain  retracted  after  lock  release. 

•This  table  s..ould  be  csod  for  GPES  and  LAPES  deliveries  cdy.  Tor  standard  air  drop  aerial  cargo 
delivery,  use  tabl6  4B-2,  T.O.  1C-130A-9. 
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Table  Vll  (Concluded) 
RIGHT  HAND  LOCK  RESTRAINT  SETTINGS 


A/A32U-4  Dual  Rail  Cargo  Handling  System 
GPES  t  LAPES  Cargo  Delivery* 


I  12  Ft.  Platfora  I _ 20  Ft.  Platform  1 


l  Platform 
Gross  vt 
(lb) 

3  Pt.  Platform 

16  Ft.  Platform 

24  Ft.  Platform 

28  Ft.  Platfor* 

2  Latch cs 

3  Latches 

4  Latches 

5  Latches 

6  Latches 

7  Latches 

8  Latches 

20  500 

462 , 50 

462.50 

462.50 

462.50 

491.50 

21  00C 

363.50 

363.30 

462.50 

462.50 

402*30 

21  500 

462.75 

482.75 

467.75 

462.75 

462.75 

22  000 

462.75 

562.25 

562.25 

582.25 

502.25 

22  SCO 

402.75 

562.25 

582.25 

562.25 

502.25 

23  000 

— 

562.25 

562.25 

582.25 

502.25 

23  500 

463.00 

463.00 

463.00 

502.25 

24  00C 

463.00 

463.00 

463.00 

562.25 

24  500 

562.50 

562.50 

562.50 

562.50 

25  000 

562.50 

562.50 

562,50 

562.50 

25  500 

Se2.50 

582.50 

582.50 

582.50 

20  000 

483.25 

483.25 

463.25 

403.25 

26  500 

483.25 

483.25 

463.25 

403.25 

27  COO 

582.75 

Se2.75 

562.75 

562.75 

27  500 

582.75 

Se2.75 

562.75 

28  000 

582.75 

S87.75 

562.75 

5e2.7S 

2L  500 

483.50 

463.50 

463.50 

483.50 

29  000 

483.50 

483.50 

463.50 

29  500 

583.00 

5e3.00 

583.00 

30  000 

583.00 

5e3.00 

503.00 

30  500 

563.00 

583.00 

563.00 

31  000 

563.00 

5e3.00 

503.00 

31  S00 

463.75 

463.75 

563.00 

32  000 

583.25 

563.25 

563.25 

32  S00 

563.25 

563.25 

503.25 

33  000 

563.25 

583.25 

563.25 

33  500 

583.25 

583.25 

563.25 

34  000 

583.25 

583.25 

503.25 

34  500 

563.50 

563.50 

563.50 

35  000 

se3.so 

503.50 

s$:.50 

Locks  to  bo  sat  should  be  tha  forward  cost  locks  that  engage  the  platfor—  rail  indents. 

Remaining  locks  ate  to  be  set  at  O.S  to  inaure  that  thoy  remain  ratractso  after  lock  release. 

*  This  table  should  be  uaed  for  GPES  and  LAPES  deliveries  only.  Per  standard  air  drop  af'.ial  cargo 
delivery,  use  table  IB-2,  T.O.  1C-130A-9. 


The  lock  latch  petition  data 
indicated  that,  when  lock  settings 
of  0.25  were  used,  the  latch 
spring  force  was  inadequate  to 
prevent  the  latches  from  partially 
reextending  into  the  platform-rail 
indents  after  latch  release.  This 
resulted  in  a  series  of  impacts  on 
the  leck  latch  as  the  platform 
moved  aft  during  extraction.  As 
a  corrective  measure,  the  lock 


spring  index  was  set  at  approxi¬ 
mately  0.50  on  the  scale,  i.e., 
with  the  adiusting  bolt  at  least 
finger  tigh+-  since  no  scale  incre¬ 
ment  mark  was  provided  between 
0.25  and  1.0  (cigure  6,  appendix 
II) .  Kith  this  setting,  the  latch 
remained  retracted  after  release. 
The  magnitude  of  restraint  provided 
by  this  low  setting  varied  from 
200  to  600  pounds;  however,  this 


was  insignificant  compared  to  the 
restraint  provided  by  the  major 
set  locks.  Accordingly,  table  VII 
specifies  that,  when  more  than  five 
locks  are  to  be  engaged,  the  re¬ 
maining  locks  are  to  be  set  at 
aoproximately  C.5Q.  A  0.50  incre¬ 
ment  should  be  marked  on  the  lock 
scale  and  the  0.25  increment  should 
be  eliminated  to  prevent  future 
guesswork  on  the  part  of  operating 
personnel.  The  feasibility  of 
using  table  VII  lock  settings  for 
standard  aerial  delivery  missions 
should  be  studied.  (R  12,  R  14) 

On  two  occasions  during  the 
test  program,  the  latch  of  an  en~ 
aaged  and  set  lock  failed  to  cor¬ 
rectly  engage  with  the  platform 
rail  indent.  Determination  of  cor¬ 
rect  latch  engagement  consisted  of 
visually  checking  that  the  emer¬ 
gency  release  finger  in  the  lock 
mechanism  was  correctly  positioned. 
This  discreoancv  is  discussed  in 
detail  under  the  System  Deficiencies 
section  of  this  report, 

6  Conveyor-Rollers  and  Tseter-Reiiers 

The  conveyor-rollers  were 
instrumented  to  determine  the 
vertical  loads  imposed  on  the  roll¬ 
ers  during  LAPES  and  cTPES  extrac¬ 
tions.  The  conveyor- roller  loads 
were  measured  at  five  random  posi¬ 
tions  along  the  right-hand  out¬ 
board  conveyor  rail.  Four  of  the 
instrumented  conveyor  rollers  were 
locouad  on  the  airplane  cargo 
floor.  The  fiftn  roller  was  lo¬ 
cated  just  aft  of  the  airplane 
ramp  lateral  centerline.  Addition¬ 
ally,  the  four  teeter-rollors  on 
each  convevor  rail  at  the  aft 
ramc  edge  were  instrumented  to 
obtain  the  vertical  loads  im¬ 
posed  as  the  extracted  platform 
:‘teetered"  on  these  rollers. 

All  roller  loads  were  measured 
usina  a  special  roller  3haft  de¬ 
signed  and  manufactured  by  Strain- 
sert  Company,  3ryn  Mawr,  Rennsyl- 
van.ia,  under  Air  Force  contract 


AF04 (611) -11324,  The  special 
shafts  were  identical  to  the  regu¬ 
lar  roller  shafts,  except  that 
they  included  an  internal  strain 
gage  at  each  end  to  measure  the 
load  transferred  from  the  roller 
shell  to  the  shaft.  A  flange 
machined  on  one  end  of  the  special 
shaft  allowed  it  to  be  bolted  to 
the  roller  mounting  rail  (figure 
V,  appendix  ID,  thereby  prevent¬ 
ing  the  shaft  from  rotating  with 
the  roller  during  platform  extrac¬ 
tion.  This  eliminated  any  torque 
loads  on  the  shaft  and  allowed  only 
direct  vertical  loads  to  be 
measured . 

The  instrumented  conveyor- 
roller  shafts  were  laboratory 
tested  and  calibrated  to  record 
loads  from  zero  to  5000  pounds. 

The  limit  load  on  the  regular  con- 
veyor-rcllers  was  4500  pounds,  ana 
the  design  load  was  3000  pounds 
(references  10  and  11)  . 

The  instrumented  teeter- 
roller  shafts  were  laboratory- 
tested  to  10  000  pounds  and  were 
calibrated  to  record  loads  from 
'.ero  tc  10  000  pounds.  The  latter 
value  was  used  as  the  limit  load 
since  specific  design  load  informa¬ 
tion  was  not  available  (appendix 
II)  . 


All  conveyor -roller  loads 
measured  were  well  below  the  3000- 
peund  design  load.  The  maximum 
conveyor-roller  load  measured 
during  any  extraction  was  2500 
pounds  and  was  measured  on  the 
camp  roller  during  a  DARES  extrac¬ 
tion  of  an  IS  000 -pound  load. 

The  s-sethod  of  platform  extraction 
(LAP£S  or  GPES)  did  not  cause  any 
significant  variation  in  roller 
1oads,  There  was  no  noticeable 
deformation  of  any  of  the  rollers 
or  of  the  roller  shaft  mounting 
holes  on  either  the  outboard  or 
intermediate  conveyor  rails. 
Measvired  conveyor-roller  load 
versus  platform  load  weight  are 
shown  in  figure  22. 
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Figure  22  COHVEYOR -ROLLER  LOADS  -  LAPES  &  UfES 

All  teeter-roller  loads  mea¬ 
sured  were  well  below  the  arbitrary 
Unit  load  of  10  000  pounds.  The 
hicrhest  teeter-roller  load  mea¬ 
sured  was  6300  pounds  on  the  left- 
hand  outboard  teeter-roller  durinq 
a  LAPES  extraction  of  a  25  000- 
oound  load.  There  was  no  notice¬ 
able  deformation  of  the  rollers  or 
of  the  roller-shaft  mounting  holes 
on  either  the  outboard  or  inter¬ 
mediate  conveyor  rails.  The  data 
indicated  that  the  two  intermediate 
teeter-rollers  normally  carried 
the  major  nortion  of  all  loads 
extracted.  Loads  measured  on  the 
intermediate  teeter-rollers  ranged 
from  1000  to  4200  pounds,  depending 
on  the  weight  of  the  extracted 
load.  Measured  teeter-roller  load 
versus  platform  load  weight  is 
shown  in  figure  23  for  LAPES  ex¬ 
tractions  and  in  fiaure  24  for 
GPES  extractions.  The  data  indi¬ 
cated  that  the  rollers  would  with¬ 
stand  the  loads  to  be  expected 
durina  LA°ES  and  GI ES  extractions . 


Maximum  roller  rpm  was  cal¬ 
culated  u~inq  recorded  maximum 
platform  velocity  durina  each  ex¬ 
traction.  The  measured  velocities 
ranced  from  20  to  77  feet  per 
second,  and  the  corresoondina  cal¬ 
culated  roller  rpm  ranaed  from 
2000  to  approximately  8000.  The 
highest  nlatform  velocities  occurred 
during  GPSS  extractions. 

Outboard  Conveyer  Rail  Side  Loads 

The  outboard  conveyor  rails 
were  instrumented  to  determine 
the  magnitude  of  dynamic  point 
side  loads  imnosed  by  the  corners 
of  a  skewed  nlatform  durina  ex¬ 
traction.  Secondary  objectives 
were  to  determine  the  effect  of 
the  dynamic  loads  on  the  rail 
crossmembers  and  to  determine  if 
skewed  platforms  affected  latch- 
release  and  extraction  forces. 

The  outboard  conveyor  rails 
were  instrumented  at  four  Doints: 
fuselage  stations  450,  527,  64? 
and  790.  These  points  on  both 
rails  provided  the  best  rail  de¬ 
formation  data  because  the  lack' 
rail  tiedown  crossmenbers  for¬ 
ward  or  aft  of  the  points  made 
them  the  weakest  points  in  the 
system  (figure  8,  appendix  II). 

Rail  side  load  instrumenta¬ 
tion  consisted  of  a  strain  gage 
mounted  at  the  center  point  of  the 
rail  section  between  the  forward 
and  aft  tideown  crossmembers  at 
each  selected  fuselage  station. 

The  strain  gage  orientation  pro¬ 
vided  sensitivity  to  lateral  rail 
deformation  resulting  from  a  hori¬ 
zontal  side  load  imnosed  at  that 
point.  After  installation  of  the 
rail  system  in  the  airplane,  the 
side  load  transducers  were  cali¬ 
brated  by  use  of  a  special  appa¬ 
ratus  designed  ana  fabricated  3t 
the  AFFTC.  Each  position  v/as 
calibrated  to  record  direct  hori¬ 
zontal  side  loads  ranging  from 
zero  to  60C0  pounds,  Althougn 
the  rail  was  designed  to  withstand 
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ROLLER  LIMIT  LOAD  ASSUMES  - 10  SBS  !i| 
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Figure  23  TEETER-ROLLER  LOADS 
-  LAPES  EXTRACTION 


C-13E  USAF  S/H  S«— 3SS8 

A/A  J2H — A  DUAL  RAIL  CARGO  HANDLING  SYSTEM 


I  |  n  | 

!  ROLLER  LOAD  LIHIT  ASSUMED  -  10  309  It.  1 

LECEKD.  ^  ^  ' 

9  LETT  HAND  HAIL  TEETER 

_  ^  LEFT  KAKO  IMTERkEDlATE  TEETER _ 

a  RIGHT  HAND  INTERMEDIATE  TEETER 

O  RIGHT  HAND  RAIL  TEETER 


$ 


•3“ 


JL 


JL 


Extrssied  Plitfim  liiikt  -  It  1 1*~3 


Figure  24  TEETER-ROLLER  LOADS 
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a  direct  horizontal  side  load  of  — 
15  000  pounds  and  had  been  stati¬ 
cally  tested  for  this  load  by  the 
manufacturer  (reference  10) ,  the 
zero  to  6000-pound  calibration  was 
accomplished  to  provide  better 
resolution  of  the  dynamic  loads. 

A  recalibration  of  the  rail  side¬ 
load  transducers  could  have  been 
made,  if  necessary,  if  the  LAPES 
and  GPES  extraction  tests  resulted 
in  loads  greater  than  the  calibrated 
range . 


Tests  were  devised  to  delib¬ 
erately  cause  high  side  loads  to 
the  rails  during  extraction.  On 
three  GPES  extractions,  the  platform 
was  loaded  with  the  load  eg  later¬ 
ally  displaced  from  the  platform 
longitudinal  centerline.  Side 
loads  measured  during  extraction 
of  these  asymmetric  loads  were 
1700,  1830,  and  1400  pounds. 
Deliberate  off-center  hook/cable 
engagements  of  up  to  30  feet  were 
made  on  two  GPES  extractions. 

The  maximum  side  loads  measured 
were  1400  and  2400  pounds.  Two 
LAPES  extractions  made  with  an 
asymmetrically  loaded  platform 
resulted  in  measured  side  loads 
of  800  and  1G00  pounds. 

The  side  loads  measured  dur¬ 
ing  all  other  extractions  ranged 
from  approximately  100  to  2000 
pounds,  depending  on  the  platform 
length  and  load  weight  being  ex¬ 
tracted  and  were  more  severe  for 
the  linger  platform  lengths.  Mea¬ 
sured  side  loads  versus  platform 
length  are  shown  in  figure  25. 

All  side  loads  measured  were 
below  the  rail  side  load  limit  of 
15  000  pounds.  The  hichest  side 
load  recorded  was  2400  nounds. 
Asymmetric  positioning  of  the  load 
on  the  platform  or  lateral  offset 
of  the  extraction  line  from  the 
airplane  longirudinal  centerline 
did  not  impose  significant  side 
loads  on  the  conveyor  lateral- 
restraint  rails.  The  side  load 
data  indicated  that  the  loads  would 
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Platform  Length  -*  ft 


Figaro  25  PEAK  SIDE  LOADS  vs  PLATFORM  LENGTHS 
-LAPES  &  GPES  EXTRACTIONS 

not  impose  any  undue  stresses  on 
the  rail  tiedown  crossraembers  dur¬ 
ing  LAPES  or  GPES  extractions. 


9  Platform  Movement,  Extract! id  Rate, 

?.si  Ertraetian  Force 

Platform  movement  was  mea¬ 
sured  to  determine  the  range  of 
platform  forward  and  aft  travel 
while  restrained  and  to  determine 
the  total  aft  platform  movement 
required  to  effect  right-hand 
latch  release. 

Platform  movement  was  mea¬ 
sured  with  rectilinear  potenti¬ 
ometer  capable  of  measuring  1-inch 
of  total  travel .  The  potentiometer 
was  secured  in  a  bracket  imme¬ 
diately  forward  of  the  positioned 
load  platform  {fiqure  9,  appendix 
II).  The  potentiometer  plunger 
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was  positioned  at  approximately 
cne-half  of  its  range  of  travel 
and  taped  to  the  platform  forward 
edge  so  that  it  separated  from 
the  platform  after  approximately 
1/2-inch  of  aft  platform  travel. 

The  data  indicated  that  dur¬ 
ing  taxi,  takeoff  and  flight  the 
platform  fore  and  aft  movement  was 
restricted  to  the  1/4 -inch  allowed 
by  the  tolerance  between  the  re¬ 
straint  latches  and  the  platform- 
rail  indents  with  both  the  right- 
and  left-hand  latches  engaged. 

With  the  left-hand  latches  disen¬ 
gaged,  total  aft  movement  of  the 
platform  to  effect  latch  release 
ranged  from  0.30  to  0.35  inch. 

Platform  acceleration  was  mea¬ 
sured  from  time  of  latch  release 
until  the  platform  left  the  air¬ 
plane  ramp.  This  measurement  was 
taken  to  determine  the  extraction 
rate  of  the  platform  and  the  approx¬ 
imate  conveyor-roller  rpm  at  maxi¬ 
mum  platform  velocity. 

Acceleration  of  the  platform 
was  measured  by  two  methods.  One 
method  utilized  a  1/64-inch  diame¬ 
ter  steel  cable  wound  on  a  balanced 
drum  reel  (figure  JO,  appendix  II). 
Magnets  mounted  on  the  drum  acti¬ 
vated  a  magnetic  pi ckup  on  every 
one-half  revolution  of  the  drum, 
causing  a  spike  deflection  on  the 
oscillograph  record  for  each  foot 
of  platform  travel. 


Platform  position  and  accel¬ 
eration  were  also  measured  by  use 
of  magnets  mounted  on  the  top  of 
the  right-hand  lateral  restraint 
rail  at  1-foot  intervals.  Mag¬ 
netic  pickups  mounted  on  the  fore 
and  aft  right-hand  platform  corners 
(fienre  9,  appendix  II)  were 
activated  as  the  pickup  passed 
ever  each  magnet,  causing  a  spike 
deflection  on  the  oscillograph 
record.  This  determined  the  posi¬ 
tion  of  the  platform  fore  and  aft 


edges  at  any  time  auring  the  ex¬ 
traction,  and  also  served  as  the 
second  platform  acceleration 
measurement . 

Maximum  platform  velocities 
during  all  extractions  ranged  from 
20  to  7?  feet  per  second,  depend¬ 
ing  on  the  rate  of  extraction 
force  buildup,  platform  position 
in  the  airplane,  and  method  of 
extraction.  The  platform  velocity 
was  highest  during  GPES  extractions 
and  ranged  between  49  and  77  feet 
per  second.  Generally,  the  data 
indicated  that  tipoff  velocities 
ranging  between  approximately  45 
and  65  feet  per  second  should  be 
expected  Cor  normal  LAPES  and 
GPES  cargo  deliveries. 

The  platform  extraction  force 
was  measured  to  determine  the 
force  required  to  overcome  the 
force  applied  to  the  platform  by 
the  variable-restraint  locks  and  to 
observe  the  effect,  if  any,  on  the 
extraction  force  of  varying  the 
lock  settings  and  of  skewed  or 
asymmetrically-loaded  platforms. 

The  extraction  force  applied  by 
the  parachute  or  by  the  ground 
arrestor  was  measured  using  a 
strain  gaged  link  installed  be¬ 
tween  the  platform  extraction  clevis 
and  the  extraction  line  tie  link 
(figure  11,  appendix  II) .  Links 
designed  and  calibrated  for  load 
ranges  of  zero  to  30  000  pounds  and 
zero  to  70  000  pounds  were  used, 
depending  on  platform  load  weight 
and  method  of  extraction. 

The  extraction  force  necessary 
to  effect  latch  release  was  usually 
close  in  magnitude  to  the  load 
weight  rather  than  to  the  total 
restraint  applied  tothe  platform 
for  restraint-to-weight  ratios  be¬ 
low  0.75. 

Dur \ng  LAPES  extractions ,  the 
variable-restraint  locks  frequently 
released  at  the  application  of  the 
initial  extraction  force,  commonly 
referred  to  as  the  parachute  snatch 
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force,  which  was  originally  be¬ 
lieved  to  be  caused  by  the  initial 
opening  shock  of  the  extraction 
parachute.  Film  from  the  on-board 
cameras,  when  correlated  with  os¬ 
cillograph  data,  showed  that  the 
snatch  force  was  actually  caused 
by  the  inertial  force  of  the  para¬ 
chute  and  extraction  line  mass. 

Once  deployed,  the  extraction  para¬ 
chute,  drogue  parachute,  and  ex¬ 
traction  line  floated  aft  until  the 
extraction  line  was  fully  extended, 
at  which  time  the  airplane  snatched 
the  floating  mass  and  accelerated 
it  to  the  spaed  of  the  airplane. 
Platform  release  occurred  when  the 
snatch  force  exceeded  the  sum  of 
the  platform  retarding  force  and 
total  latch  restraint  and  was 
applied  for  sufficient  duration  to 
cause  the  platform  to  move  aft  more 
than  0.3  inch.  If  the  snatch 
force/tine  relationship  did  not 
result  in  a  0.3-inch  aft  platform 
movement,  the  restraint  latches 
held  the  platform  restrained  un¬ 
til  the  extraction  force  increased 
with  parachute  inflation,  causing 
latch  release.  Extraction  force 
at  latch  release  on  LAPES  extrac¬ 
tions  was  approximately  the  same 
for  a  given  load  weight  regardless 
of  whether  latch  release  occurred 
during  parachute  snatch  force  or 
whether  it  occurred  during  extrac¬ 
tion  force  buildup.  The  measured 
extraction  force  at  latch  release 
was  usually  close  in  magnitude 
to  the  load  weight.  Peak  extrac¬ 
tion  force  depended  on  the  size 
and  number  of  parachutes  used 
for  extraction  and  on  the  airrslane 
airspeed  at  extraction.  Lateral 


parachute  travel  during  extraction 
did  not  noticeably  affect  the 
force  provided  by  the  LAPES  extrac¬ 
tion  parachutes. 

On  GPES  extractions,  force 
provided  by  the  ground  arrestor 
was  considerably  higher  throughout 
the  extraction  than  that  measured 
during  LAPES  tests.  The  rate  of 
extraction  force  buildup  from  ex¬ 
traction  initiation  to  platform 
separation  from  the  airplane  was 
alsc.  greater  for  GPES  extractions . 
Increasing  total  platform  re¬ 
straint,  off center  hook/cable 
engagements,  or  aircraft  yaw  dur¬ 
ing  extraction  did  not  noticeably 
affect  the  extraction  force  nro- 
vided  by  the  ground  arrestor. 


Tine  histories  for  each  ex¬ 
traction  showinc  latch- release 
force  and  extraction  force  durinc 
latch  release  are  shown  in  appen¬ 
dix  I.  Time  histories  for  each 
extraction  from  extraction  initia¬ 
tion  to  separation  of  the  nlatform 
from  the  airplane  are  shown  in 
figure  26.  These  tine  histories 
show  that  for  Phase  I  and  Phase  II 
tests,  PS  LAPES  and  GPES,  the 
time  from  extraction  initiation 
to  platform  separation  was  fairly 
consistent  within  each  phase,  with 
the  differences  resulting  primarily 
from  the  different  airplane  air¬ 
speeds  at  extraction.  During  Phase 
III  tests ,  the  RS ’  parachute  blos¬ 
soming  times  were  unpredictable 
and  the  time  interval  from  extrac¬ 
tion  initiation  to  platform  sepa¬ 
ration  varied. 


42 


(OH  HUMBER 


SXmCTKJrt 


PfjBrt  2S  cmlifetf  ~  ELAPSES  TIKE  HISTORY  -  RING  SAIL  LAPES 


$  «!l  2£2CiS£ 


Transverse  spacing  of  the  out- 
bcarc  convevor  rails  was  measured 
before  and  after  each  extraction 
up  to  the  end  of  Phase  II  tests 
to  determine  if  there  was  any 
chance  in  the  rail  spacing  of 
103  +1/8  inches  during  extraction. 
The  measurement  was  made  immedi¬ 
ately  after  completion  of  the 
platform  rigging  in  the  airplane 
just  orior  to  takeoff,  and  again 
immediately  after  landing  follow" 
inc  the  extraction.  The  trans¬ 
verse  rail  spacing  was  measured 
at  five  points:  immediately  for¬ 
ward  and  aft  of  the  platform; 
iasaediately  forward  and  aft  of  the 
ramp  hinge;  and  at  the  aft  end  of 
the  rasp  rails.  The  measurements 
were  made  using  a  device  designed 
and  fabricated  at  the  AFFTC.  The 
device  consisted  of  two  sections 
of  steel  tubing  which  could  be 
butted  together  and  locked.  One 
section  of  tubing  was  fitted  with 
a  semiround  end  which  was  used  as 
a  pivot.  The  other  section  was 
fitted  with  a  dial  indicator  which 
was  calibrated  in  0.001-±nch  in¬ 
crements,  The  device  was  accurate 
to  ±0.001  inch. 


Measurements  taken  throughout 
Phase  1  and  Phase  II  tests  indi¬ 
cated  that  the  rail  spacing  did 
not  vary  more  than  1/16  of  an  inch 
at  any  time  before  and  after  an 
extraction.  The  rail  side  loads 
resulting  from  transverse  extrac¬ 
tion  line  angles  caused  by  lateral 
parachute  travel  during  LAPES  tests 
and  by  the  off center  engagements 
during  GPES  tests  did  not  notice¬ 
ably  affect  the  transverse  spacing 
tolerance  of  the  outboard  conveyor 
rails. 

•  platfara  aetUa  teisg  eitraetiu 

Platform  action  during  each 
extraction  was  recorded  usino  three 
onboard  cameras  automatically  con¬ 
trolled  by  the  DATA -ON /OFF  switch 
at  the  main  instrumentation  panel. 
All  three  cameras  were  operated  at 
400  frames  per  second.  The  camera 
positions  were: 

1.  Pylon-Mounted  Camera  - 

This  camera  was  mounted  on 
the  trailing  tip  of  the 
left  external  tank.  It 


was  set  to  provide  coveraqe 
of  the  platform  as  it  crossed 
the  ramp , 

2.  Cargo  Compartment  Camera  - 
This  camera  was  mounted 
overhead  inside  the  cargo 
compartment  to  record  any 
platfdrm  skewing  or  lateral 
offset  of  the  extraction 
line . 

3.  Table  Mounted  Camera  - 
This  camera  was  mounted  on 
the  photopane?,  table  and 
was  oriented  to  record  any 
lifting  of  the  platform  as 
it  crosses  the  ramp. 

The  film  records  indicated 
that  the  extraction  line  was 
usuaJ lv  not  of fset  more  than  5 
degrees  from  the  airplane  center- 
line.  Th*  createst  iateral  offset 
occurred  during  OPES  extractions 
and  was  caused  by  airplane  yaw  due 
to  crosswinds.  Offcenter  GPES 
engagements  did  not  cause  any 
significant  extraction  line  offset. 
During  LAPES  extractions,  the 
extraction  parachute  sometimes 
traveled  transversely  during  ex¬ 
traction;  however,  the  lateral 
travel  usually  did  not  cause  more 
than  approximately  5  degrees  of 
extraction- line  offset. 

■  SYSTEM  BEF1C1EMCIE5 
•  variasie-restralot  tasks 

There  were  no  adequate  visual 
means  of  positively  insuring  that 
the  latches  of  all  variable-re¬ 
straint  locks  that  *were  set  to 
provide  platform  restraint  were 
correctly  engaqed  with  the  platform 
rail  indent.  Durinq  two  extractions, 
a  supposedly  engaged  and  set  lock 
actually  did  not  provide  any  mea¬ 
surable  restraint  (figures  92  and 
148,  apoendix  I).  On  both  occa¬ 
sions,  the  emeraency  release  finger 
in  the  lock  mechanism  had  been 
visually  checked  to  see  that  it 
was  in  the  correct  oosition  be- 


eween  the  lower  rocker  arm  roller 
and  the  plunder  roller  {f inure  2?) . 


The  emergency  release  finger 
was  placed  into  nositicn  by  use 
of  the  right-hand  manual  control 
handle.  This  handle  had  four 
positions:  LOAD,  E'lEP.OENCY,  NOR¬ 
MAL,  and  CHECK.  During  loading 
of  the  platform,  the  handle  was 
in  the  LOAD  position.  This  re¬ 
tracted  all  the  latches  to  allow 
the  platform  to  be  rolled  forward. 
Once  the  platform  was  positioned, 
the  handle  was  out  in  the  NORMAL 
position.  This  extended  the 
latches  so  that  they  enaaqed  the 
platform  rail  indents.  If  all 
latches  were  not  encaged,  the 
olatforra  was  pushed  fore  and  aft 
until  all  latches  enoaaec.  The 
control  handle  was  then  out  in  the 
CHECK  position.  This  supposedly 
insured  that  all  latches  were 
fully  engaged,  since  the  control 
handle  should  not  gc  into  -.he 
CHECK  position  unless  all  matches 
were  fully  engaged.  However, 
the  emeraency  release  finger  could 
be  positioned  without  the  latch 
being  fully  engaged,  and  a  visual 
check  of  this  finger  did  not  in¬ 
sure  full  latch-to-indent  engage¬ 
ment  . 

Both  the  riaht-  and  left-hand 
outboard  conveyor  rails  had  a 
platform  vertical-restraint  flange 
(figure  12,  appendix  II)  which  ex¬ 
tended  over  the  platform  rail 
indent  and  completely  covered  the 
indent  and  the  latch  sc  that 
neither  was  visible  with  the  plat¬ 
form  in  place.  The  vertical- 
restraint  fiance  ended  just  aft 
of  the  Ho.  10  latch  face.  There¬ 
fore,  all  the  latches  except  lie. 

11  were  completely  covered  and 
could  not  be  checked  to  insure 
full  latch  engagement. 


When  as  few  as  two  of  the 
total  number  of  engageable  locks 
were  set  to  provide  the  required 
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nlatform  restrain;,  as  recommended 
in  table  4B-2,  reference  2,  the 
failure  of  one  of  the  set  locks  to 
engage  correctly  could  result  in 
the  loss  of  50  percent  of  the  re¬ 
quired  restraint.  This  occurred 
during  extraction  No.  3  when  one  of 
the  two  set  locks  did  not  engage 
correctly.  The  required  restrair.t- 
to~weight  ratio  was  0.53,  but  with 
one  latch  not  engaged,  the  actual 
Treasured  ratio  was  0.27.  If  more 
er.oaoeable  locks  were  set  equally 
to  provide  the  total  restraint, 
the  loss  of  one  latch  would  not  be 
as  critical,  as  indicated  during 
extraction  No.  68  when  one  of  six 
latches  did  not  engage  correctly. 

In  this  instance,  the  desired 
restraint-to-weight  ratio  was 
0.58.  Loss  of  one  latch  resulted 
in  a  theoretical  restraiat-te- 
weiqht  ratio  of  0  49,  which  would 
still  have  been  adequate  to  re¬ 


strain  the  load.  The  measured 
ratio  %*as  0.54.  Equal  settings 
on  a  maximum  number  of  engageable 
variable-restraint  locks,  as  pro¬ 
vided  in  table  VII,  would  reduce 
the  amount  of  restraint  lost  if  one 
latch  did  not  engage  correctly. 


A  more  positive  visual  check 
for  latch  engagement  with  the 
platform  rail  should  be  provided. 

A  possible  modification  could  con¬ 
sist  of  providing  a  slot  in  the 
right-hand  conveyor  rail  vertical 
restraint  flange  over  each  latch 
position  so  that  the  latch  face 
and  the  indent  face  are  visible 
witn  the  platform  ir.  cosition 
{figure  28) .  The  visible  part  of 
the  latch  should  be  painted  yellow 
so  that  it  would  be  more  visible 
when  extended  with  the  platform 
in  position.  (R  15,  R  16) 
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CONCLUSIONS  AND 
RECOMMENDATIONS6 


STASiLtTV  AND  CONTROL 

No  unsatisfactory  stability 
and  control  characteristics  were 
encountered  above  1.2  Vs  during 
either  the  single  or  sequential 
LAPES  cargo  deliveries  with  normal 
extraction  ratios  or  during  the 
GPES  tests.  The  pilot  noted  only 
slight  airplane  responses  while 
delivering  loads  weighing  less 
than  12  000  pounds.  The  airplane 
responses  during  extraction  of 
18  000-  and  25  000-pound  loads 
were  mild.  The  ranges  of  the  air¬ 
plane  gross  weight  and  center  of 
gravity  during  the  LAPES  and  GPES 
deliveries  presented  no  unsatis¬ 
factory  airplane  handling  character - 

t  Jjrtwsiiejl  Systems  ObrisiM  aw!  Systws  E«pMwi*5 
SrMji  prsM&ii  kart  reviews*  ail  ceaseTC*  wrti 
these  meesaesUtiMS. 


istics.  Airdrops  at  5000  feet  alti¬ 
tude  were  found  to  produce  more 
airplane  reaction  than  the  LAPES 
deliveries  during  the  tests  at  low 
extraction  ratios.  However,  the 
pitch  rates  and  longitudinal  con¬ 
trol  inputs  required  to  control 
the  pitch  rates  during  airdrops 
a  id  low  altitude  deliveries  were 
moderate  ar.c  acceptable  for  opera¬ 
tional  situations  in  which  a  mal¬ 
function  might  reduce  the  extrac¬ 
tion  forces  to  those  tested. 

1.  The  C-130E  airplane  should 
be  cleared  for  LAPES  and 
GPES  deliveries.  The  airplane 
gross  weight  without  the  load 
should  be  within  the  range 
tested  (93  000  to  115  000 
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pounds)-  The  airplane  r.en- 
tnr  of  gravity  should  be 
within  the  limits  shown  in 
figure  1,  appendix  II  before 
and  after  extraction.  The 
extraction  systeit  should  pro¬ 
vide  at  least  2000  po  is 
extraction  force  for  an 
18  000-pound  load  and  5000 
pounds  for  a  25  000-pound 
load  in  the  event  of  a  worst 
possible  single  extraction 
system  failure  (pages  11  and 
13  )  . 

Airspeeds  used  for  GPES  tests 
were  1.15  Vs  and  1.2  Vs  for  a 
qiven  configuration  and  indicated 
airspeeds  required  for  130  knots 
groundspeed.  The  minimum  airspeed 
at  which  a  GPES  extraction  could 
be  safely  made  was  1.2  V?.  Air¬ 
plane  handling  characteristics 
for  GPES  performed  at  airspeeds 
of  1.2  Vs  and  higher  were  con¬ 
sidered  satisfactory. 

2.  *lbe  indicated  airspeed  Chat 
corresponds  with  130  knots 
groundspeed  (ground  arrestor 
limit)  should  be  used  for 
GPES  deliveries.  If  wind 
conditions  are  such  that 
the  arrestor  gear  will  be 
approached  ct  less  than  1.2 
Ve  in  order  to  remain  below 
130  knots  groundspeed,  the 
extraction  should  be  con¬ 
ducted  on  a  reciprocal  head¬ 
ing,  terrain  permitting.  So 
take  advantage  of  the  head¬ 
wind  (page  14  )  . 

Aim  airspeeds  used  for  LAPES 
tests  were  1.2  V§,  130  KIAS ,  and 
140  KIAS.  Tne  airplane  handling 
characteristics  while  performing 
LAPES  tests  at  these  speeds  were 
satisfactory.  The  hiqher  airspeeds, 
130  and  140  KIAS,  gave  the  pilot 
more  roundout  or  flare  capability 
during  th:.-  transition  from  a  maxi¬ 
mum  effort  descent  to  the  extrac¬ 
tion  altitude.  The  higher  air¬ 
speed  also  tended  to  shorten  the 
climbout  distance.  However,  not 


enough  tests  were  performed  at 
140  KIAS  to  determine  the  effects 
of  this  higher  speed  on  parachute 
reliability  and  load  survivability. 
Therefore,  speeds  above  130  KIAS 
cannot  be  recommended. 

A  pitch  attitude  at  trim  as 
near  zero  as  possible  v/as  preferred 
if  a  steep  approach  was  required. 
Pitch  attitudes  at  trim  less  than 
zero  or  higher  than  5  degrees 
could  be  tolerated  if  touchdown 
could  be  positiv ly  avoided. 

3.  LAPES  deliveries  should  be 
performed  at  airspeeds  be¬ 
tween  1.2  Vs  and  130  KIAS. 

If  a  minimum  distance  descent 
or  climbout  is  required  to 
clear  obstacles  at  either 
end  of  the  extraction  zone, 
the  aim  extraction  airspeed 
should  be  130  KIAS  (page  14  ) . 

4.  If  a  steep  approach  to  the 
extraction  zone  is  required, 
the  airplane  pitch  attitude 
should  be.  as  close  to  zero 

as  possible  on  final  approach 
with  power  set  as  required 
for  level  flight  at  the  aim 
extraction  airspeed.  This 
should  be  accomplished  by 
varying  the  wing  flap  setting 
(page  15  )  • 


Airplane  reaction  to  the  ex¬ 
traction  was  slightly  reduced  if 
the  airplane  wheels  were  rolling 
on  the  ground  during  the  extraction. 
There  is  a  possibility,  however, 
of  damaging  the  tires  or  the  bottom 
of  the  airplane  if  a  touchdown  is 
made  on  rough  terrain.  Also,  on 
GPES  deliveries  damage  to  the 
arrestor  cable  or  airplane  could 
result  due  to  the  cable  bouncing 
into  the  underside  of  the  airplane 
after  the  tires  rolled  over  it. 

5.  Intentional  touchdown  on 
unimproved  surfaces  is  not 
recommended  during  a  delivery 
(page  15 ) . 


ss 


Moderate  turbulence  (defined 
as  5  to  8  KIAS  fluctuation  on  the 
pilot's  airspeed  indicator)  pre¬ 
sented  no  significant  airplane 
handling  problems  during  these 
tests.  The  maximum  crosswinds 
encountered  during  these  tests, 

6  to  7  knots,  produced  no  signifi¬ 
cant  handling  problems. 

No  lateral-directional  dis¬ 
turbances  were  noted  while  ex¬ 
tracting  LAPES  and  GPES  loads 
deliberately  rigged  off  center 
asymmetrically .  The  eg  of  these 
loads  was  displaced  up  to  10  in¬ 
ches  from  the  platform  centerline 
for  a  24  800-pcund  load.  No  notice¬ 
able  airplane  o~  load  effects  were 
observed  during  several  GPES  en¬ 
gagements  that  were  intentionally 
made  up  to  30  feet  from  the  center 
of  the  arresuor  cable. 

The  extraction  zone  lengths 
determined  during  these  tests  were 
based  on  the  following  considera¬ 
tions  and  techniques.  On  the  GPES 
tests,  the  airplane  descended  from 
a  50 -foot  height  to  the  extraction 
point,  the  hook  engaged  the  arres¬ 
tor  cable  and  the  load  was  extrac¬ 
ted.  When  the  loadnaster  called 
"lead  away,"  MRP  was  applied  and 
the  airplane  was  rotated  to  and 
climbed  at  20  degrees  noseup  pitch 
attitude.  The  airspeed  was  allowed 
to  bleed  off  to  maximum  effort 
obstacle  clearance  speed  calculated 
from  the  Flight  Manual  using  air¬ 
plane  weight  with  the  load  aboard. 
The  LAPES  zone  distances  were  de¬ 
termined  similarly  with  the  ex¬ 
ception  of  the  descent.  The  de¬ 
scents  for  LAPES  extractions  were 
initiated  from  100  feet  to  insure 
that  the  drogue  parachute  cleared 
a  70-foot  obstacle  when  it  was 
initially  deployed.  {The  drogue 
parachute  when  deployed  on  final 
approach  may  drop  20  feet  below 
the  airplane.)  The  airplane  towed 
the  drogue  parachute  during  the 
LAPES  descents.  The  total  dis¬ 
tance  to  descend  from  a  50 -foot 
height,  perform  a  GPES  delivery. 


and  cl.imb  to  a  50-foot  height 
was  2120  feet.  A  total  of  2570 
feet  were  required  to  climb  to  a 
200-foot  height.  For  single  LAPES 
deliveries,  the  total  distance  to 
descend  from  100  feet  '70-foot 
obstacle)  and  climb  t.  o  a  50-foot 
height  was  3170  feet;  to  climb 
to  a  200-foot  height,  3620  feet. 

The  zone  lengths  for  sequential 
LAPES  deliveries  were  about  550 
feet  longer  than  for  the  single 
LAPES  deliveries.  All  the  above 
distances  were  based  on  standard 
day,  sea  level,  no  wind  conditions 
at  130  KIAS  until  climbout  was 
initiated.  The  airplane  gross 
weight  ranged  from  110  000  to 
130  000  pounds  on  descent  and 
was  approximately  10 G  00 C  pounds 
on  climbout. 

6.  The  airplane  should  be 
rotated  after  extraction  to 
approximately  20  degrees  nose- 
up  pitch  attitude  if  it  is 
required  to  clear  an  obstacle 
on  climbout.  The  airspeed 
can  be  bled  off  to  the  maxi¬ 
mum  effort  obstacle  clearance 
speed  or  in-flight  minimum 
control  speed  as  presented 

in  the  Flight  Manual,  which¬ 
ever  will  be  greater.  The 
ninimun  speed  should  be  based 
on  the  weight  of  the  airplane 
with  the  cargo  load  on  board 
(page  18 ) . 

7.  Extraction  zone  length  charts 
should  be  placed  in  the  C- 
130E  Flight  Manual.  These 
charts  should  be  based  on  the 
data  contained  in  this  report 
with  the  exception  of  the 
climbout  distance  which  should 
be  based  on  the  gross  weight 
of  the  airplane  with  the  load 
on  board  (page  18). 

With  the  equipment  tested,  if 
a  drogue  parachute  force  transfer 
malfunction  occurred  during  3  LAPES 
test,  the  airplane  had  to  tow  the 
drogue  parachute  from  the  extrac¬ 
tion  zone.  The  drag  from  the  15- 
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foot  D0  RS  parachute  seriously  re¬ 
duced  the  climb  performance  of  the 
airplane  in  the  delivery  configura¬ 
tion.  Sawtooth  climb  tests  per¬ 
formed  with  MRP  at  2000  feet  pres¬ 
sure  altitude  and  130  000  pounds 
airplane  weight  while  towing  a 
drogue  parachute,  showed  that  the 
rate  of  cl^mb  was  maximum  at  121 
KCAS  on  a  standard  day  and  was  88C 
feet  per  minute.  This  was  calcu¬ 
lated  to  be  540  feet  per  minute 
less  than  if  the  drcgue  parachute 
were  not  being  towed. 

8.  A  release  device  should  be 
installed  in  the  extraction 
systeo  so  that  the  drogue 
parachute  could  be  jettisoned 
in  the  event  of  a  malfunction 
which  would  prevent  drogue 
parachute  force  transfer  to 
the  extraction  parachute (s) . 

An  additional  drogue  para¬ 
chute  should  then  be  carried 
in  the  airplane  for  another 
extraction  attempt  should 

the  malfunction  be  correctable 
ir.  flight.  If  it  is  not  prac¬ 
tical  to  install  a  release 
device  for  the  drogue  para¬ 
chute,  the  clicbout  data 
placed  in  the  Flight  Manual 
should  be  based  on  towing  a 
drogue  parachute  from  the  ex¬ 
traction  zone  (page  18). 

The  airspeed  calibrations  in 
ground  effect  obtained  during  these 
tests  were  1  to  4  knots  different 
from  those  obtained  during  the 
C-13QE  Category  II  Performance  tests 
at  landing  touchdown.  This  differ¬ 
ence  was  attributed  to  the  fact 
that  power  for  level  flight  was 
used  on  the  low  level  deliveries 
while  flight:  idle  power  was  used 
or.  the  landings. 

9.  The  airspeed  calibration  in 
ground  effect  data  presented 
in  xv-ts  report  should  be 
use*  in  calculating  the  maxi- 
nun  allowable  indicated  air¬ 
speed  for  GPES  deliveries 
(page  20 )  • 


DUAL  RAIL  SYSTEM 

The  A/A32H-4  Dual  Rail  Cargo 
Handling  System  was  suitable  for 
use  in  the  C-130E  airplane  for 
LAPES  and  GPES  delivery  missions. 

The  variable-restraint  locks 
released  when  the  aft  force  applied 
to  the  latch  was  within  approxi¬ 
mately  5  percent  of  the  restraint 
set  into  the  lock  by  use  of  the 
lock-index  scale  and  the  adjusting 
bolt.  Total  restraint  provided 
by  the  variable-restraint  locks 
was  approxinatelv  equal  to  the 
sum  of  the  settings  which  were 
preset  into  ail  the  encaged  locks. 

The  variable-restraint  lock 
settings  listed  in  T.O.  1C-130A-9, 
table  4B-2,  were  inadequate  to 
prevent  inadvertent  or  premature 
platform  release  durincr  LAPES  and 
GPES  delivery  missions.  Twice 
the  values  shown  in  the  T.O.  were 
required  to  give  adequate  restraint 
tc  the  load.  A  safer  and  more  uni¬ 
form  latch  release  force  was  obtained 
if  all  the  engaged  locks  were  set 
at  an  equal  value  to  give  a  0.50 
rastraint-to-weight  ratio.  Due 
to  pallet  and  latch  tolerances  the 
maximum  number  of  locks  which  should 
be  set  was  determined  to  be  five. 

Test  data  indicated  that  the  aft- 
most  latches  released  first  when 
mere  than  five  latches  were  engaged. 

10.  Table  4B-2,  T.O.  1C-130A-9, 
should  be  identified  for  use 
only  with  aerial  delivery 
missions  (page  33). 

11.  Table  VII  In  this  report 
should  be  included  in  T.O. 
1C-130A-9  and  identified 
for  use  with  LAPES  and  GPES 
delivery  missions  only  (page 
36). 

12.  A  study  should  be  conducted 
to  determine  the  feasibility 
of  using  Table  VII  of  this 
report  for  aerial  delivery 
missions  also  (page  37). 


13.  When  more  then  five  latches 
are  engaged  vlth  the  platform, 
the  locks  to  provide  aft 
platform  restraint  should  be 
set  storting  with  the  most 
forward  lock  engaged  vith 

the  platform  (page  34). 

The  spring  force  provided  to 
the  variable-restraint  locks  at 
an  index-scale  setting  of  0.25 
was  insufficient  to  keep  the  latches 
fully  retracted.  A  setting  of 
approximately  0 . 50  kept  the  latches 
retracted. 

14.  An  0.50  increment  should  be 
marked  on  the  lock  scale  and 
the  0.25  increment  should  be 
eliminated  to  prevent  any 
future  guesswork  on  the  part 
of  operating  personnel  (page 
37). 

There  was  no  positive  means 
of  visual  inspection  to  insure 
that  a  latch  was  fully  engaged 
with  the  platform-rail  indent 
when  the  platform  was  positioned 
in  the  airplane. 


15.  Consideration  should  be 
given  to  modification  of  the 
vertical  restraint  flange  or. 
the  right-hand  conveyor  rail 
so  that  each  latch  face  and 
the  platf orv-rail  indent 
face  are  visible  with  the 
platform  in  position  (page 
47)  • 

16.  The  visible  portion  of  ?he 
extended  latch  should  be 
painted  yellow  to  increase 
visibility  of  the  latch  in 
the  platform  rail  indent 
(page  47 ) . 

Conveyor-roller  and  teeter- 
roller  designs  were  adequate  to 
withstand  ail  vertical  roller 
loads  that  can  be  expected  during 
LAPES  and  GPES  delivery  of  indi¬ 
vidual  loads  weighing  up  to  25  000 
pounds. 


The  lateral  restraint  rails 
were  sufficiently  strong  to  with¬ 
stand  all  side  loads  that  were 
caused  by  a  skewed  platform  during 
LAPES  or  GPES  extractions . 

With  both  left-  and  rxqht-hand 
latches  enqaged  with  the  platform, 
total  fore  and  aft  platform  move¬ 
ment  was  restricted  to  a  maximum 
of  0.25  inch. 

Aft  platform  movement  ranging 
from  0.30  to  0.35  inch  was  re¬ 
quired  to  effect  latch  release. 

Lock  settings  which  provided 
a  restraint-to-weiqht  ratio  higher 
than  0.75  were  not  advisable  for 
LAPES  extractions  due  to  the  un¬ 
desirable  loss  in  airplane  ai r- 
speed  caused  by  the  parachute  drag 
prior  to  lock  release. 

T.O.  1C-130A-S,  section  IVB, 
changed  9  December  1964,  contained 
redundant  and  inconsistent  ter- 
minologv  used  to  describe  components 
of  the  A/A32H-4  Dual  Rail  Cargo 
Handling  System. 

17.  An  editorial  review  and  sub¬ 
sequent  revision  of  section 
IVB,  T.O.  1C-130A-9,  should 
be  accomplished  to  eliminate 
existing  confusion  concerning 
nomenclature  of  Dux'.  Rail 
Cargo  Handling  System  Compo¬ 
nents  (page  4  )  . 

The  lock  calibration  procedures 
supplied  by  the  manufacturer  were 
used  and  found  inadequate.  De¬ 
tailed  comments  and  recommended 
procedures  are  contained  in  appen¬ 
dix  III. 

18.  The  lock  calibration  pro¬ 
cedures  contained  in  appen¬ 
dix  III  should  be  incorporated 
in  the  appropriate  wanual 
(page  20 )  . 
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DATA  ANALYSIS  METHODS 
AND  PLOTS 


Descents  were  corrected  to 
zero  wind  conditions  using  equa¬ 
tion  6.403  of  reference  5.  Climb- 
out  distances  over  50-  and  200- 
foot  obstacles  were  corrected  to 
standard  day  sea  level  conditions 
and  to  the  power  output  of  the 
T5S-A-7  engines  used  in  the 
C-130E  Category  II  Performance 
Tests  (reference  3)  by  use  of 
equaticn  6.339  of  reference  5. 

Sawtooth  climb  data  with  a 
15-foot  D0  RS  drogue  parachute 
being  towed  were  corrected  to  a 
standard  day  at  2000  feet  pressure 
altitude  by  use  of  equations  out¬ 
lined  in  chapter  5  of  reference  5. 
The  data  were  also  corrected  for 
the  difference  in  output  between 
the  engines  on  the  test  airplane 
and  the  engines  used  during  the 
C-130E  Category  II  tests. 

Airspeed  calibration  data  in 
ground  effect  were  obtained  by 
adding  the  headwind  component  to 
the  Askania  phototheodolite  ground 
speed  at  extraction.  This  speed 
was  then  multiplied  by  the  square 
root  of  the  air  density  ratio 
(/o)  to  obtain  the  calibrated 
airspeed  at  sea  level. 


All  extractions  were  accom¬ 
plished  in  the  delivery  configura¬ 
tion!  gear  down,  ramp  and  ramp 
door  open,  flaps  50,  70  or  100 
percent,  and  power  for  level 
flight.  The  15  foot  Dd  RS  drogue 
parachute  is  not  listed  in  tables 
I  and  III  nor  on  the  LAPES  time 
histories  where  it  was  not  attached 
to  the  load  (flights  1  through  20 
and  48  through  50) .  Engine  power 
was  held  constant  on  all  LAPES 
and  SPSS  tests  from  descent  round- 
out  until  approximately  one  second 
after  the  last  load  had  left  the 
airplane . 


The  longitudinal  acceleration 
trace  on  the  time  histories  is  the  J 
indicated  acceleration  along  the 
airplane  axis  and  should  be  multi¬ 
plied  by  cos  e  to  obtain  horizontal 
acceleration.  "Outside  Air  Tempera¬ 
ture"  on  the  time  histories  is 
ambient  temperature. 


The  instrumentation  pitch 
attitude  gyro  was  not  fully  erected 
at  trim  where  a  pitch  attitude  trim 
point  is  not  presented  on  the  LAPES 
and  GPES  time  histories. 
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MENS ION  AND  DESIGN  DATA  (TAKEN  FROM  REFERENCE  3) 


General  Dimensions : 

Wing  &pan 

Height  over  vertical  tail  (referenced  to  ground) 

Length,  maximum  reference  line  level 

Stabilizer  span 

Cargo  compartment 

length 

width 

height 

Areas : 

Wing  area,  total  including  ailerons,  flaps,  and 
226  sq  ft  of  fuselage 

wing  flap  area  (extended)  total 

Aileron  area  aft  of  hinge  line,  total  including 
5.8  sq  ft  total  tab  area 

Horizontal  tail  area,  total 

Stabilizer  area  forward  of  elevator  hinge 

Elevator  area  aft  of  hinge  including  1.59  sq  ft 
of  overhanging  external  balance  forward  of 
hinge  and  19.90  sq  ft  cf  tab  area,  total 

Vertical  tail  areas,  total 

Fin  area,  total 

Rudder  area,  aft  of  hinge  line,  including 
5  sq  ft  of  tab  area 

Specific  Dimensions ; 

Wings.* 

Chord 

At  root 

At  construction  tip 
Mean  aerodynamic  chord 
Airfoil  section  designation 


132.58  ft 
38.50  ft 
97.75  ft 
52.67  ft 

41.00  ft 
10.25  ft 
9.00  ft 


1745.5  sq  ft 

342.0  sq  ft 
110.0  sq  ft 

545.0  sq  ft 
381.0  sq  ft 
155.0  sq  ft 

300.0  sq  ft 
225.0  sq  ft 
75.0  sq  ft 


192.0  in. 
100.0  in. 


164.5  in. 


s 


A  c  foot 

At  construction  tip 

NACA  14A318 

Incidence 

HACA  64A412 

At  root 

~  'Construction  tic 

3  deg 

Sweecfoack  -  ■>  o  _ 

-  K  ar  -percent  chord 

0  dea 

Dihedral  a«cl^  is,  ' 

-  -  I8~percsjit  chord 

0  dea 

Aspect  rst'o 

2  deg  3o  min 

Ailerons . 

20.09 

Span 

Chord  (average  percent  wing  chord) 

19.95  ft 

28  ft 

--H^-lt^heed-Povler 

Span,  exclusive  of  cutouts  (ne-ent  of  ^ 

Chord  1  of  winS  span) 

SO. 2 

- 

Center  section 

Outer  panel 

57.5  in. 

45.5  in. 

Horizontal  Tsii 

■ 

Span 

Mean  aerodynamic  chord 

52.67  ft 

; 

Dihedral 

134  in. 

> 

Incidence 

0  dea 

Aspect  ratio 

1  deg  45  jnirj 

5.02 

Vertical . 

Height  above  too  of  fuselace 

Aspect  ratio 

22.2  ft 

1.81 

Control  Surface  Movements; 

Rudder 

35  deg  rt. 

: 

Rudder  tab 

35  deg  It 

25  deg  rt. 

Elevators 

25  deg  It 

40  deg  up. 

- 

Elevator  tab 

Ailerons 

15  deg  an 

25  deg  up. 

„ 

6  deg  dn 

5 

20  deg  above 

20  deg  below 

ih 

.... 

-  _ _  _  _ _ 

KUftWtfWMIrtTH  V\tf 


Aileron  control  wheel 


120  deg  rt 
120  deg  It 

36  deg 


Wing  flap  (maximum  extension) 

Operational  Limitations: 

Center  of  Gravity  Limits. 

The  center  of  gravity  limits  are  oresented  in  figure  1. 


C-13BE  AIRPLANES  MODIFIED 
3Y  T.9.  lC‘13e-SSS 


12  \6  20  24  28  32 


CENTER  OF  GRAVITY  (percent  MAC) 
Hear#  1  CENTER  OF  GRAVITY  ENVELOPE 


Aircraft  Weight  Limits. 


Condition 

Weight  (lb) 

Limitations 

Max  takeoff 
(normal) 

155  000 

2*50  g 

Max  takeoff 
(overload) 

175  000 

2.25  g 

Max  landing 
(design) 

130  000 

9  fns  rate  of 

sink 

Max  landing 
(overload) 

175  000 

5  fps  rate  of 

sink 

Configuration  Limits: 

Load  limit,  flaps  down 

(IS  -  36  deg) 

positive  2*0.  negative  0 


100-percent  flaps,  36  deg 

50-percent  flaps,  18  deg 

145  KEAS 
183  KEAS 

Landing  gear  door  open 

168  KEAS 

Paratroop  deflector  doors  open 

15G  KEAS 

Cargo  door  (upper)  open 

150  KEAS 

Power  Plant  and  Accessories: 

Engine . 

Manufacturer 

Allison 

Designation 

T56-A-7 

ENGINE  RATINGS 


Rating 

Engine 

rpm 

Shaft  np 
(hp) 

Equivalent  shn 
(hp) 

TIT 

(deg  C) 

Tine 

Limit 

Military 

13820 

3  <55 

4050 

577 

30  irin 

Normal 

13820 

3443 

3730 

932 

-  -  - 

Propeller. 

Manufacturer 

Hamilton 

Standard 

Type- 

Hydromatic 

Model 

• 

54H60-91 

No.  of 

blades 

4 

Blade  No. 

A- 7 

111B-2 

A/A32H-4  DUAL  RAIL  CARGO  HANDLING 
SYSTEM 

System  Design  Limits  (Taken 
from ' References  9  and  ll)  ; 

Ultimate  load  factors  for 
takeoff,  flight,  and  landino  with 
the  load  pallets  or  platforms  in 
a  stowed  condition: 

Down  Load  Factor 
Up  Load  Factor 
Forward  Load  Factor 
Aft  Load  Factor 
Side  Load  Factor 

Ultimate  load  factors  during 
ejection  of  loaded  platfc- is 
while  platforms  are  wit-sin  the  air¬ 
craft: 


Down  Load  Factor 
Up  Load  Factor 
Side  Lead  Factor 

Ultimate  load  factors  for 
loaiitig  of  nlatiorras  in  the  air¬ 
craft: 


Down  Load  Factor 

Ultimate  load  factors  during 
ejection  cf  loaded  Dlaiforms  while 
platforms  are  on  ramp  section: 

Down  Load  Factor 

Side  Load  Factor 

The  outboard  lateral  spacing 
tolerance  was  +1/8  inch . 

The  conveyer  roller  design 
limits  were: 

Design  Load 


Ultimate  Load 


Roller  Size 


5.1  g 
2  9 
8  g 
2  g 
1.5  g 


2.25  g 


1.5  g 
1.5  g 


3  g 


2.25  g 
0.4  g 


3000  lb  per 
roller 

4500  lb  per 
roller 

2  1/4  +1/16 
inches  diameter 


n\ 


Teeter-Roller  Design  Limits ♦ 

No  appropriate  design  limits 
for  the  teeter-rollers  were  speci¬ 
fied  in  reference  11.  It  was 
assured  the  rollers  were  designed 
to  carry  an  equal  load  for  a  plat¬ 
form  weight  of  40  000  pounds 
teetering  at  the  end  of  the  ramp. 

The  instrumented  rollers  were 
laboratory  tested  and  calibrated 
for  a  limit  load  of  10  000  pounds 
oer  roller.  Reference  9  calcu¬ 
lated  the  roller  reactions  assum¬ 
ing  the  ramp  floor  as  an  elastic 
beam.  By  use  of  the  Three  Moment 
Equation  for  indeterminate  beams , 
the  roller  reactions  were  calculated 
for  a  tctal  beam  length  of  108  in¬ 
ches.  Roller  reactions  calculated 
were : 

Outt  iard  teeter-rollers : 

10 . 5w  =  R^  -  R 

Intermediate  teeter-rollers: 

40w  =  R_  =  R, 

2  j 

where  w  =  distributed  load  = 
platform  weight/ total  lateral 
length  =  W/108  Ib/inch. 

For  a  25  000-pound  ..oad,  w  = 

25  000/108  =  231.5  lb/inch, 
therefore : 

R.  =  R.  =  10. 5w  =  2625  lb 
X  4 

R2  =  R3  =  40w  =  9875  lb 

The  10  COQ-pound  load  per  teeter 
roller  was  therefore  considered 
adequate  for  test  observations  and 
each  roller  was  laboratory  tested 
and  calibrated  for  this  load. 


WEIGHT  AND  BALANCE 

The  test  airplane  gross 
weight  and  center  of  gravity  were 
determined  at  the  test  site  prior 
to  each  mission  when  the  wind 
conditions  permitted.  The  air¬ 
plane  was  fueled  and  loaded,  with 
the  exception  of  the  flight  crew, 
for  the  test  mission  when  v/eighed. 
The  scales  used  at  the  test  site 
were  type  ?IM-2  Computer-Planner 
Aircraft  Weighing  System  manu¬ 
factured  by  Baldwin-Lima-Hamilton 
Corporation,  Boston,  Mass.  These 
scales  consisted  cf  five  platforms 
(one  for  each  landing  gear)  and  a 
corrouter-olanner  unit . 

The  airplane  weight  after 
extraction  was  usually  103  000 
pounds  with  a  eg  of  24.8-oercent 
MAC.  This  included  the  basic 
airplane  crew  and  26  200  pounds 
of  fuel  in  wing  tanks  1,  2,  3, 
and  4.  When  *he  test  conditions 
called  for  an  airplane  eg  near  the 
forward  limit  after  extraction,  a 
dummy  load  was  placed  forward  in 
the  cargo  compartment  and  its 
equivalent  weicht  in  fuel  was 
off  ••loaded.  The  extraction  load 
was  then  placed  in  the  mid  or  aft 
portion  of  the  cargo  compartment 
depending  on  whether  a  forward  or 
aft  eg  prior  to  extraction  was 
required.  Or.  several  tests  small 
lead  weights  were  placad  in  the 
equipment' bins  located  in  the 
cargo  door  and  in  the  sides  of  the 
airplane  adjacent  to  the  ramp. 

This  produced  an  aft  airplane  eg 
after  extraction.  A  basic  airplane 
weight,  eg  determination,  and 
partial  fuel  tank  calibration  were 
obtained  early  ir.  the  program 
using  the  AFFTC  scales. 

The  extraction  loads  were 
weighed  at  the  test  site  on  50--tor. 
platform  scales,  serial  number 
1210281,  manufactured  by  the  Howe 
Corporation,  Rutland,  Virginia. 
These  scales  had  an  effective 
calibration  date  of  7  December 
IS't  5. 


•12 


INSTRUMENTATION’ 

The  test  instrumentation 
which  was  installed  and  maintained 
by  the  AFFTC  included  the  follow¬ 
ing: 

1.  A  pnotopsnel  installed  in 
the  forward  portion  of  the 
cargo  compartment. 

2.  \  36-channel  oscillograph 
nounted  on  an  equipment 
table  in  the  forward  right 
corner  of  the  cargo  compart¬ 
ment  to  record  stability  and 
control  data . 

3.  A  50-channel  oscillograph 
mounted  on  the  equipment 
table  to  record  rail  system 
data . 

4.  A  tc:s; t  boom  on  the  right 
wing  tip  on  which  angle  of 
attack  and  sideslip  vanes 
were  nounted. 


5.  A  small  panel  containing  a 
eg  vertical  acceleration 
indicator,  an  ancle  of 
sideslip  indicator,  an  angle 
of  attack  indicator  and  a 
tine  correlation  counter 
noun  ted  above  the  ncsewheel 
steering  control  to  the  left 
of  the  pilot's  instrument 
oanel .  Additionally,  a 
display  of  radar  altitude 
was  mounted  on  top  of  the 
main  instrument  panel, 
halfway  between  the  pilot 
and  copilot. 

6.  Three  35-millimeter  cameras 
which  ran  at  a  speed  of  400 
frames  per  second:  one  in 
the  aft  section  of  the  right 
pylon  tank,  one  on  the 
upper  portion  of  the  cargo 
comnartment  just  aft  of  the 
wing  box,  and  the  other  below 
the  photopanel  in  the  forward 
portion  of  the  cargo  compart¬ 
ment  . 


List  of  Parameters: 

photonanel. 

Airspeed 

Pressure  altitude 
Radar  altitude 

Turbine  inlet  temperature  {4  engine 

Flan  position 

Outside  air  temperature 

Angle  of  attack 

Angle  of  sideslip 

Vertical  accelerometer  (local) 

10-second  sweep  (stopwatch) 

Elevator  trim  tab  nosition 

Time  correlation 

Event 


Range 

50  to  850  kt 
-1000  to  80  000  ft 
0  to  1000  ft 

)  0  to  100C  deg  C 

0  to  100  pet 
-40  to  +60  dog  C 
-10  tc  +30  deg 
20  ANI,  to  20  deg  ANR 
-1.5  to  +4  g 

25  jo  to  6  deg  down 
0  to  S9  993  counts 


m 


Number  One  Oscillograph, 

Angle  of  pitch 
Angle  of  bank 
Ancle  of  yaw 

-tch  rate 
Roll  rate 
Yaw  rate 

eg  vertical  acceleration 
Elevator  position 
Loncitudinal  stick  force 
Aileron  position  (right  only) 
Rudder  position 

Radar  altitude 

eg  longitudinal  acceleration 
Angle  of  attack 
Angle  of  sideslip 

Time  correlation 
Event 

Number  Two  Oscillograph. 


+40  deg 

60  LWD  to  60  deg  RWD 

20  left  to  20  deg 
right 

+40  deg/sec* 

“  2 
+40  deg/sec 

2 

+20  deg/sec 
-1  to  +4  g 

40  up  to  15  deg  down 
+200  lb 

25  uo  to  15  deg  down 

35  left  to  35  deg 
right 

0  to  1000  ft 

-0.5  to  +1.5  a 

-10  to  +30  deg 

20  left  to  20  deg 
right 


RH  lock  preload 
Drogue  chute  force  transfer 
Hook  engagement 
Extraction  force 

RH  latch  movement 
RH  latch  release  force 
Platform  movement 
Platform  velocity 

Platform  nositicn 

Rail  sideload 
Conveyor-roller  load 
Teeter-roller  load 


0  -  4000  ib 


0-30  000  lb/ 

0-70  000  in 

full  movement  range 

0  -  4000  lb 

1/2  inch  fore  and  aft 

full  length  of  cargo 
floor  and  ram? 

1-foot  wtervals  fore 
and  axv 

0  -  6000  lb 

0  -  5000  lb 

0-10  0j0  lb 
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LOCK  CALi&&A?!OS« 
PRGCEOURiS 


introduction 

The  purpose  of  this  appendix 
is  to  describe  the  methods  used  in 
calibrating  the  variable-restraint 
.locks  for  use  in  the  LAPES  and  GPES 
extraction  tests,  and  to  completely 
outline  the  proper  lock  assembly 
adjustment  and  calibration  pro¬ 
cedures  as  determined  from  ex¬ 
perience  gained  during  the  lock 
calibrations. 


The  variable-restraint  locks 
were  completely  disassembled  to 
allow  installation  of  strain 
gauges  used  to  obtain  latch  re¬ 
lease  forces  during  load  extraction, 
After  strain  gauge  installation, 
v.he  lock  assemblies  were  reassem¬ 
bled  and  calibrated  for  the  full 
range  of  latch  restraint  force. 
Proper  calibration  and  adjustment 
of  the  variable-restraint  leeks 
was  critical.  Unlesr  oroner  lock 


mechanism  adjustment  was  made  a 
repeatable  calibration  of  latch 
release  force  could  not  be  main¬ 
tained. 

The  calibrator,  shown  in  fig¬ 
ure  l  and  identified  as  a  Pight- 
Hand  Restraint,  Detent  Latch 
Assembly  Calibrator  (Part  No. 
1017-200}  was  designed  and  built 
by  Brooks  &  Perkins,  Inc.,  Detroit, 
Michigan,  under  contract  A51  33(657)- 
14076.  The  calibrator  was  in¬ 
tended  for  use  at  depot  level  to 
permit  proper  calibration  of  the 
variable-restraint  locks  after 
adjustment,  disassembly,  repair 
and/or  marts  replacement  ha-  been 
accomplished.  The  calibrator  was 
designed  to  test  the  latches 
through  the  full  restraint  range 
and  to  give  a  visual  indication  of 
force  at  the  moment  the  latch  re¬ 
leased.  Major  components  of  the 
calibrator  assembly  were  two  load 
cells  to  indicate  applied  force; 
the  calibrator  assembly  housing; 
a  gear  drive  train  for  force 


application  to  the  latch;  and  a 
handle  for  manual  force  applica¬ 
tion  through  the  gear  tram.  The 
load  cell  dials  were  marked  to 
indicate  force  readings  at  250, 
1000,  2000,  3000,  and  4000  pounds. 
A  shaded  area  cn  each  side  of  the 
marked  increment  signified  a  5- 
oercent  tolerance  (f inure  2)  of 
the  lock  preload  scale  setting. 

The  lock  assembly  was  considered 
calibrated  if  the  load  cell  cia] 
pointer  fell  within  the  tolerance 
range  for  the  aoolied  preload  set- 
tir.o  at  latch  release. 

METHOD  0*  CALIBRATION 

The  load  cell  provided  with 
the  calibrator  was  n  fc  considered 
adequate  to  calibrate  the  locks 
for  test  purposes.  To  provide 
better  force  resolution  for  the 
instrumented  lock  assembly  cali¬ 
brations,  a  ring  load  cell  to 
replace  the  load  cells  in  the 
lock  calibrator  was  fabricated, 
instrumented  and  calibrated  by  the 


Figure  2 

LOCK  CALIBRATOR 
LOAD  CELL  DIAL 


*'  W*  '  ''“cC**!**-  -W  ^JWT>KT\  *  .v*jr  <m*  i(Wf 


AFPTC .  This  device  was  calibrated 
to  indicate  applied  force  readings 
in  the  rancre  of  100  to  4500  pounds. 
A  dial  indicator  provided  force 
resolution  in  10-pound  increments. 
Each  lock  assembly  was  calibrated 
within  the  5-percent  tolerance 
range  for  each  lock  setting  as 
follows : 

lai.i*  i 

LOCX  ASSEMBLY  CALIBRATION  TOLERANCES 


[Lock  Setting 


Rel«tsa  To rc« 

1000  lb 
1500  lb 
2000  lb 

2500  lb _ 

3000  lb 
35C0  lb 
4000  lb 


7ol«r«sce  Ring* 

♦50  lb 
♦75  lb 
♦100  lb 

_ jirs  lb 

♦150  lb 
♦175  lb 
♦200  lb 


Initial  attempts  at  cali¬ 
brating  the  variable-restraint 
locks  were  unsuccessful  due  to  an 
incomplete  set  of  calibration  in¬ 
structions  and  two  discrepancies 
on  the  lock  calibrator.  The 
following  discrepancies  were  cor¬ 
rected  at  the  AFFTC  with  the  help 
of  a  manufacturer's  representative. 

1.  The  slot  on  the  calibrator 
face  plate  was  too  short 
and  allowed  the  latch  cam 
assembly  to  butt  against 
the  aft  edge  of  the  slot  when 
the  lock  assembly  was  in¬ 
stalled  on  the  calibrator. 
This  prevented  proper  lock 
mechanism  adjustment  and  re¬ 
sulted  in  nonrepeating  latch 
release  force  data.  The 
slot  in  the  calibrator  face 
plate  was  lengthened  approxi¬ 
mately  1/16  inch  which  cor¬ 
rected  the  discrepancy. 
Subsequent  lock  calibrators 
should  be  checked  to  assure 
that  this  slot  is  properly 
sized.  tR  I) 


2.  The  latch  cam  assembly 

bottomed  against  the  cali¬ 
brator  force  yokr ,  preventing 
proper  lock  mechanism  adjust¬ 
ment.  Shims,  consisting  of 
3/32-inch  metal  washers,  were 
installed  between  the  cali¬ 
brator  face  plate  and  the 
lock  mounting  flange  plate 
on  each  of  the  four  attach¬ 
ment  bolts.  This  corrected 
the  discrepancy. 

These  corrections  allowed  proper 
adjustment  and  calibration  of  the 
lock  assemblies.  Calibrator 
drawings  and  manufacturing  pro¬ 
cedures  should  be  checked  to  assure 
that  these  discrepancies  have  been 
corrected.  (R  2) 

The  following  paragraph  con¬ 
tains  a  recommended  step  by  step 
procedure  for  adjustment  and  cali¬ 
bration  of  t tie  A/A32H-4  DRCI1S 
variable-restraint  locks  with  the 
Brooks  &  Perkins  lock  calibrator. 
This  procedure  is  based  on  ex¬ 
perience  gained  ir.  lock  calibra¬ 
tions  accomplished  at  the  AFFTC. 

It  is  important  that  the  step  -by¬ 
step  procedures  listed  be  followed 
if  proper  lock  calibration  is  to 
be  achieved.  The  instructions 
provided  with  each  lock  calibra¬ 
tor  should  be  definitive  and  pre- 
'cise  enough  to  allow  proper  lock 
calibration  at  the  depot  level. 

,R  3} 

In  following  the  lock  cali¬ 
bration  procedures  outlined  below, 
refur  to  figure  3. 

Installation  of  Lock  Assembly 

on  the  Calibrator: 

1,  Install  lock  assembly  on  the 
calibrator  face  plate  with 
the  four  mounting  bolts. 

2.  Tichten  top  bolts  befere 
securing  the  bottom  bolts. 


the  latch  cam  with  the  cam 
roller.  Do  not  oull  handle 
far  enoucih  to  trip  the  latch. 
If  this  happens,  hold  the 
drawbar  and  run  the  adjust¬ 
ing  bolt  out  until  there  is 
no  force  on  the  lock  pre¬ 
load  spring,  then  release 
the  draw  bar.  Return  the 
spring  index  mark  to  the 
approximately  3000 -pound 
position. 

4.  Recheck  the  clearance  between 
the  cam  roller  and  the  cam/ 
roller  clearance  ret  screw. 
Cam  wear-in  and  slippage  may 
a!’. ow  this  clearance  to  in¬ 
crease.  Adjust  with  the 
calibration  disc. 

5.  Set  the  calibration  scale  on 
the  lock  and  line  up  the 
3.0  mark  on  the  scale  with 
the  index  mark  on  the  lock 
preload  spring.  Do  not 
tighten  scale  hold-down 
screws  at  this  time. 

6.  Return  spring  index  mark  to 
zero,  then  set  at  3.G. 

7.  Apply  a  load  to  the  latch 
and  check  the  release  load 
on  the  load  cell  dial.  If 
the  release  force  is  above 
3000  pounds,  turn  the  cali¬ 
bration  disc  counter-clock¬ 
wise  to  decrease  force.  If 
the  release  force  is  below 
3000  pounds,  turn  the  cali¬ 
bration  disc  clockwise  to 
increase  force. 

8.  Return  spring  index  mark  to 
2ero,  then  return  to  3.0 
mark.  Check  the  release 
force.  Readjust  calibration 
disc  as  necessary  and  re¬ 
peat  the  procedure  until  the 
release  force  fails  within 
the  3C00 -pound  tolerance 
bind  „  Always  tighten  the 
jam  aut  on  -the  calibration 
dis<?  before  eheeking  the 
release  force 


CAUTION:  Be  careful  not  to  let 
the  latch  cam  go  over  the  release 
point  when  checking  load  settings. 

If  this  happens,  hold  the  drawbar 
and  return  the  preload  spring  in¬ 
dex  mark  to  zero,  then  release  the 
drawbar, 

9.  Return  spring  index  mark  to 
sere,  then  set  at  1.0  and 
check  the  release  fores. 

Set  the  mark  to  2.0  and 
check  the  release  force.  Be 
sure  the  calibration  disc 
is  locked  with  jam  nut  when 
making  these  checks. 

10.  If  the  readings  at  1.0  and 
2,0  are  both  high  or  are 
both  low,  adjust  the  scale 
position  up  or  down  as  neces¬ 
sary.  Return  the  index  mark 
to  2ero,  then  return  to  the 
1.0  and  2.0  marks,  checking 
the  release  force  at  each 
increment.  Continue  this 
procedure,  adjusting  the  cali¬ 
bration  disc  as>  necessary 
until  the  force  indication 

at  the  1.0  and  2.0  marks  is 
within  the  tolerance  band. 

It  may  be  necessary  to  set 
the  3.C  mark  at  the  upper 
tolerance  limit  co  bring  the 
1.0  and  2.0  settings  within 
their  tolerance  bands. 

NOTE:  Always  return  the  spring 
index  mark  to  zsro  before  repeating 
a  check  at  the  same  index  setting. 
Succeeding  checks  will  always  read 
lower  if  the  index  is  not  returned 
to  zero,  between  readings.  Always 
check  settings  by  proceeding  up 
the  scale,  not  down. 

11.  Tfhen  final  calibration  is 
complete,  find  the  index 
scale  setting  which  results 
in  an  approximate  500 
pound  latch  release  and 
scribe  a  mark  on  the  scale. 

Final  Check" 

li  With  index  mark  at  0*50  or 
above,  recheck  the  clearance 


ISO 


between  the  can  roller  and 
the  cam/rollei  clearance 
set-screw.  Clearance  should 
be  between  1/16  and  1/32  inch. 
Adjust  by  turning  fehe  clear¬ 
ance  set  -screw  as  necessary. 
Khen  clearance  is  sec¬ 
tion  ten  the  locking  screw. 

Check  to  seg  tnat  calibra¬ 
tion  disc  jaj?  nut  is  tight. 
Tighten  if  necessary,  making 
sure  that  the  calibration 
disc  does  not  move  , 

Secure  the  lock  scale  with 
the  two  he ld-dcwn  screws  - 


Spacers  should  be  provided 
on  the  lock  calibrator  face¬ 
plate  to  allow  proper  latch 
to  force  yoke  clearance  with 
the  lock  mounted  on  the 
calibrator. 


Instructions  provided  with 
each  lock  calibrator  should 
be  definitive  and  precise 
enough  to  allow  personnel  at 
depot  level  to  adjust  and 
calibrate  the  variable-re¬ 
straint  locks  by  following 
step-by-step  procedures . 


RECOMMENDATIONS 


The  larch  slot  In  the  lock 
calibrator  faceplate  should 
be  lengthened  to  allow  proper 
movement  and  clearance  of  the 
lateh  when  the  lock  is 
counted  on  the  calibrator. 


Sr$p-by-step  procedures  for 
the  calibration  of  the 
variable-restraint  lock  re¬ 
lease  should  be  followed 
diligently  to  assure  that 
proper  adjustment  and  cali¬ 
bration  is  achieved. 


rmmr  oata  corrictsd 
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TEST  DATA  CORRECTED  FOR  INSTRUMENT  ERROR 


C-130E  S/N  64-0560 
TS6-A-7  Engine*  54H60-91  Propellers 
Airplane  Weight  90  000  lb  Cruise  Configuration 
Four  Engines  Operating 

LEVEL  FLIGHT  ENGINE  DATA 
Flight  13B  IS  March  1966 


Point 

1 

2 

3 

4 

5 

Counter  (sec) 

300 

424 

687 

1094 

1320 

Airspeed  (kt) 

264 

255.5 

240 

20S 

189 

Altitude  (ft) 

14  380 

14  530 

14  490 

14  600 

14  490 

Free  Air  Tenp  (deg  C) 

♦8.6 

♦7.6 

♦6.7 

♦2.7 

♦  1.3 

Engine  Torque  (in/lb) 

(1) 

14  7S9 

13  550 

21  200 

8  100 

7  000 

(2) 

14  650 

13  500 

11  200 

8  0S0 

7  050 

(3) 

14  900 

13  700 

11  3S0 

8  300 

7  060 

(4) 

14  700 

13  450 

11  050 

8  050 

7  050 

Engine  TT$  (deg  C) 

(1) 

971 

932 

850 

750 

700 

(2) 

971 

932 

*50 

750 

700 

(3) 

971 

932 

A50 

7S0 

700 

(4) 

972 

932 

550. 

750 

700 

Engine  Speed  (pet  rpa)  (1) 
(uacorrected  production 

100 

100 

ICO 

100 

100 

instrument) 

(2) 

100 

ICO 

ICO 

100 

100 

(3) 

190 

100 

100 

100 

100 

(4) 

100 

100 

100 

100 

100 

TEST  DATA  CORRECTED  FOR  INSTRUMENT  ERROR 


C-130E  S/N  64-0560 
T56-A-7  Engines  S4I160-91  Propellers 
Four  Engines  Operating 

SAWTOOTH  CLIMB 
Flight  80  14  July  1966 

Gear  Down,  Flaps  70  Pet,  Ramp  and  Ramp  Door  Open 
One  15-Ft  De  Drogue  Parachute  Attached  to  Ramp  with  60-Ft  Line 

4  5  6 


Point 

Mag  Heading 

fine  (sec) 

Airspeed  (kt) 

Altitude  (ft) 

Free  Air  Temp  (deg  C) 

Airplane  Height  (lb) 

Engine  Speed  (pet  rpm)  (1) 
(uncorrected  production 
instruments)  (?) 

(3) 

(4) 

Engine  Torque  (in. /lb)  (1) 

(2) 

(3) 

(4) 

Engine  Tt,.  (deg  Q  (1) 

(2) 

(3) 

(4) 


1 

2 

3 

180 

360 

360 

561 

771 

1086 

116.5 

116.0 

129.0 

2025 

2025 

2025 

♦36.7 

♦36.7 

♦35.4 

132  800 

132  000 

131  000 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

14  600 

14  700 

14  900 

14  450 

14  400 

14  650 

14  800 

14  750 

15  000 

14  700 

14  650 

14  950 

968 

963 

962 

953 

953 

950 

958 

955 

952 

960 

962 

958 

180 

180 

180 

1308 

1483 

1604 

131.7 

121.3 

141.0 

2025 

2025 

2025 

♦35. 9 

♦36.5 

♦38.  S 

150  600 

129  900 

129  200 

IOC 

100 

100 

100 

100 

100 

100 

VlO 

100 

100 

100 

100 

15  000 

14  850 

14  850 

14  700 

14  550 

14  4SO 

15  700 

14  900 

14  90G 

15  OSO 

14  900 

14  900 

575 

968 

971 

950 

952 

951 

955 

955 

05S 

960 

961 

562 

127 


C-130E  S/1'  64-0560 
SPACE  POSITIONING  DATA 
DURING  LAPES  AND  GPES  TESTS 


The  following  tpace  positioning  data  are  one  station 
solutions  obtained  from  a  portable  phototheodolite.  The 
object  tracked  was  the  left  rear  main  landing  gear  of  the 
test  airplane.  The  number  written  beside  the  time  print¬ 
out  is  the  time  that  corresponds  with  time  2ero  on  the 
time  history  plots  in  the  appendix  I. 


Data  are  presen 
descent  or  climbout 


25 

-APR-66  NORTH 

40  SPACE 

POSITIONING  1 

LIC 

5055 

DROP  NUMBER 

» 

TIME 

X 

Y 

At*" 

* 

SECONDS 

FEET 

FEET 

FEFT 

* 

-5.003 

1267.7 

0.0 

61.1 

* 

-4,753 

1215,1 

0,0 

60c  9 

* 

-4.503 

1162.0 

0.0 

60.0 

« 

-4.253 

1108.0 

0*0 

58.5 

* 

—4, 003 

1055.2 

0.0 

57.5 

* 

-3.753 

1001.7 

0.0 

55.4 

* 

-3.503 

948.3 

0.0 

52.7 

* 

-3.253 

895.4 

o.o 

50.2 

* 

-3.003 

861.8 

0.0 

45.5 

* 

-2,753 

787.6 

0.0 

40.8 

* 

-2.503 

733.7 

O.o 

36.1 

* 

-2.253 

680.0 

0.0 

31.1 

* 

-2.003 

626.1 

0.0 

26.1 

* 

-1.753 

570.7 

0.0 

21.2 

* 

-1.503 

527.3 

0.0 

19.5 

* 

-1,253 

462.6 

0.0 

24.7 

« 

-1.C03 

408.1 

0.0 

12.4 

» 

-0.753 

353.9 

0.0 

10.7 

* 

-0.503 

300*3 

0.0 

10.0 

« 

-0.-*3 

244*7 

0.0 

8.3 

* 

-0.003 

1S9.3 

0.0 

6.9 

« 

0.247 

134.5 

0.0 

6.5 

* 

0.497 

0.5  96  83,7 

0.0 

6.3 

* 

0.747 

30*1 

0.0 

6.1 

♦ 

0.997 

-2  ».0 

0.0 

5,8 

* 

1.247 

-73.7 

0,0 

5,5 

* 

1.497 

-134.0 

0.0 

5.3 

* 

1.747 

—189*9 

0.0 

5.0 

* 

1.997 

-246,5 

0,0 

4.7 

2.247 

-303.7 

0,0 

4,4 

* 

2.497 

-361.6 

0.0 

4.2 

* 

2.747 

-415.8 

0.0 

4,7 

* 

2.99? 

-471.8 

0.0 

7,1 

* 

3.247 

-527.0 

0.0 

9.3 

* 

3.497 

-581.6 

0.0 

9.8 

# 

3.747 

-633,7 

0*0 

11.1 

# 

3,99? 

-692.2 

0.0 

22.9 

* 

4.247 

—746.5 

0.0 

24.5 

* 

4.497 

—802 .0 

0,0 

17,4 

♦ 

4.747 

-860.4 

0*0 

20.0 

* 

4.997 

-917.5 

0.0 

23.8 

ted  only  for  the  flights  from  which 
information  was  obtained. 

40  SPACE  POSITIONING  PROGRAM 
5055  DROP  NUMBER  894  FLT 

Y  At*'  R/C 

FEET  FEFT  FT/SEC 

0.0  61.2  -2.9 

0,0  60c  9  -3.3 

0.0  60*0  -4.5 

0.0  58. 5  —5*  6 

0.0  57.5  -7.1 

0.0  55.4  -9*3 

0.0  52.7  -11.8 

0.0  50.2  ”14.4 

0.0  45.5  -16.5 

0.0  40.8  -18.2 

0.0  36.1  -19.3 

0.0  31.1  — 18»1 

0.0  26.1  -17.3 

0.0  21.2  -15.5 

0.0  19.5  -13.6 

0.0  24. 7  -10.9 

0.0  12*4 

0.0  10.7  -7.6 

0.0  10.0  -5.5 

0.0  ~4*3 

0.0  6.9  -3.3 

0.0  8.3  —2.5 

0.0  6.3  —1.5 

0*0  6.1  —1*0 

0,0  5.8  -1.0 

0,0  5*5  -1*1 

0,0  5.3  -1,1 

0,0  5.0  —1*1 

0.0  4,7  -0*7 

0,0  4,4  0*6 

0*0  4.2  2,6 

0.0  4*7  4.0 

0.0  7,1  5.1 

0.0  9.3  5.9 

0*0  9.8  6,1 

0,0  11*1  6,3 

0.0  12.9  7.2 

0*0  24.5  9.2 

0*0  1?*4  U.  S 

0.0  20.0  13*9 

d.rs  23.8  16.6 


32. 

TOTAL  VELOCITY 
KNOTS 
126.1 
126.1 
126.3 

126.3 

126.4 

126.5 
126.7 
127.2 

127.5 
127.9 

128.6 

126.7 

128.8 
129.0 

129.1 
128. B 
128. S 
129,4 
129-6 
129.0 

128.2 
127*6 

127.1 

127.3 

126.4 

130.4 
151. e 

133.3 

133.5 
123.8 

133.2 

132.3 
131.0 

130.5 
130.5 
130*4 

131.4 

132.7 

133.7 

134.3 
135.0 


rnmmvM 


i 


* 

TIME 

» 

SECONDS 

* 

5.247 

# 

5.497 

* 

5,747 

* 

5.997 

* 

6.247 

* 

6.497 

* 

6.747 

> 

6.997 

« 

7.247 

* 

7.497 

♦ 

7.747 

* 

7.997 

* 

£.247 

* 

8.497 

* 

8.747 

* 

8.997 

♦ 

9.24? 

+ 

9.497 

* 

9.747 

* 

9.997 

* 

10.247 

* 

10.497 

* 

10.747 

* 

10.997 

* 

11.247 

* 

11.497 

* 

11.747 

* 

11.997 

12.247 

* 

12.497 

* 

12.747 

* 

12.997 

* 

13.247 

♦ 

13*497 

* 

13.747 

13.997 

* 

14,247 

# 

14.497 

* 

14.74? 

* 

14,997 

* 

15,247 

* 

H»49? 

* 

1?  *  747 

£ 

15.997 

16.247 

* 

16.497 

* 

16.747 

* 

16.597 

X 

FEEf 

-973.2 
-1030*4 
-1087.0 
-1143  ,1 
-120C.1 
-1257.1 
-1314.4 
-1371.0 
-1427*6 
-1485.1 
-1542.0 
—1599.7 
—1657*1- 
-1713.6 
-1770.6 
-1828.8 
-1886.2 
-1944.4 
-2001.6 
-2059.8 
-2116.2 
-2174.9 
-2231.6 
-229C.1 
-2347.5 
-2404.4 
-2461.3 
-2519.1 
-257o.6 
-2635.0 
-2691,5 
-2751.4 
-2807.6 
-2864.8 
-2923.1 
-2980.4 
-3037.9 
-3096.7 
— 31f*».6 
-3211.7 
-3270.0 
-3328.8 
-3386.8 
-3445.8 
-3505,0 
-3563.6 
-3622.2 
-3681.6 


NORTH  40  SPACE 

POSITIONING 

PR06RAM 

L1C  5055 

DROP  NUMBER 

894  2 5- APR-66  STA  02 

7 

ALT 

R/C 

TOTAL.  YELOCm 

FEET 

FEET 

FT/SEC 

KNOTS 

0.0 

29.7 

18.8 

135,0 

0.0 

33.1 

21.4 

134.7 

0.0 

39, 5 

23.7 

134.9 

0.0 

45.2 

.  25.9 

135.5 

0.0 

52.4 

28.6 

135.7 

0.0 

60.0 

30.2 

135.9 

0.0 

67.9 

32.1 

136.3 

0.0 

76.0 

33.5 

136.4 

QtO 

84,1 

34.8 

1?6,7 

0.0 

93,6 

33,5 

137.0 

0.0 

102.8 

3c,  3 

137,3 

0.0 

112.1 

37.0 

137.3 

0.0 

120*6 

36*5 

157*  4  _ 

0,0 

130.3 

36.3 

137.5 

0.0 

140,0 

36.0 

137.7 

JJ..0 

148,7 

36.0 

138.0 

0.0 

156.5 

36e  1 

138.4 

0.0 

166.0 

36.4 

138.3 

.  0.0 

175.4 

37.3 

138,4 

0.0 

185.3 

33.5 

138.3 

0.0 

194.2 

38.6 

138.4 

-  0.0 

204,3 

38,  8 

_  138 ,5 

0.0 

214.6 

38.3 

138.3 

c.o 

223.5 

37.7 

138.1 

0.0 

233.5 

36.4 

137.7 

OeO 

241.9 

35.5 

137.4 

0,0 

250.7 

34.8 

137.6 

0.0 

259.1 

34.1 

137.7 

0.0 

267.9 

33.9 

138.4 

0.0 

276.0 

33.1 

138,4 

0.0 

284.7 

32.6 

138.1 

0.0 

292.6 

31.6 

137.9 

0.0 

300,1 

30.  S 

137.6 

0.0  . 
0.0 

308.3 

315.1 

_  30<J_ 
30.8 

137.6  .. 

137.7 

0.0 

322.3 

30.7 

138.3 

O.Q 

331,9 

31,9 

138.4 

0.0 

338.6 

330  5 

138.5 

0.0 

345.5 

34.4 

139.0 

0.0 

356.8 

34.4 

139.2 

0.0 

365.6 

35.3 

139.'5 

c.o 

374.0 

34.5 

140.0 

O.Q 

o.c 

382.0 

391.1 

33,3  . 

32.6 

149.4 

140.5 

C.O 

398.0 

31.8 

140*6 

O.C 

407.2 

30.9. 

140,5 

o.c 

414,2 

30.4 

140.2 

0.0 

421.3 

31.0 

140.3 

I 

| 

i 

i 

i 

t 


W  4>  > 


27-APR-66 

TIME 
SECONDS 
-5.227 
-4,977 
.727 
.477 
,227 
,977 
-3.727 
-3.477 
-3,227 
-2.977 
-2.727 
-2.477 
-2,227 
-1.977 
-1.727 
-1,477 
-1,227 
-0.977 
-0.727 
-0.477 
-0,227 
0*023  ,s 
0,273 0  15 
0.523 
0.773 
1,023 

1.273 

1.523 

1.773 
2.023 

2.273 

2.523 

2.773 
3.023 

3.273 

3.523 

3.773 
4,023 

4.273 

4.523 

4.773 
5.023 

5.273 

5.523 

5.773 
6.023 

6.273 

6.523 

6.773 
7.023 

7.273 

7.523 


NORTH 

LIC 


X 

FEET 

1202.8 

1140.2 

1093.3 
1038.6 

983.8 

923.2 

873.4 

818.9 
770.0 
707.6 

652.2 

595.8 
540.1 

484.5 

428.5 

372.9 

316.5 

263.6 
204.3. 

148.6 
91.4 
34.9 

-21.6 
-76.5 
-133.8 
-190.3 
-245.7 
-302.5 
-358.9 
-415.7 
-473.0 
-528.7 
-576.5 
-643.7 
-700.3 
-758.4 
-814.8 
-874.1 
-828.0 
— 9S9.9 
-1048,1 
-1108^0 
-1165.8 
-1224.9 
-1284.3 
-1343.9 
-1402.0 
-146i*3 
-1519.6 
-1579.6 
-1633.2 
-1698.0 


40  SPACE 
5055 

V, 

r 

FEET 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0.0 

0,0 

0,0 

o.o 

6,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 


POSITIONING 
DRC?  Nl'MBER 
ALT 
FEET 
56.8 

55.1 

54.5 

52.5 

49.7 
49.0 

44.3 

41.1 

31.8 
33.0 

29.4 

25.9 
20.8 
17.0 

14.6 

11.0 

7.7 

5.9 

3.3 

2,0 

—0.6 
•1.8 
5  -1.9 

-1.1 
-0.0 
0.4 
-0.1 
0.7 
0.7 

2.4 
4.3 

5.9 
0.1 
8.2 

7.9 

6.9 
6.6 
7.0 

7.7 

7.8 

9.5 

12.1 

15.5 
18.1 

22.7 

27.9 

34.6 

45.3 
46.5 

53.3 
61.0 
71,2 


PROGRAM 

964 


PLT 

R/C 

FT/SEC 
-2.2 
-4.3 
—5.5 
-7.8 
-9.4 
-13*8 
-14.6 
-15.0 
-15.3 
-14.7 
-14.5 
-13.2 
-14.9 
-14.4 
-13.2 
-11.6 
-10.4 
-9.8 
-8.4 
•  6.9 
—5.0 
—2.5 
—0.4 
1.1 
1.8 
1.6 
1.8 
2.6 
3.9 
2.1 

3.5 

4.1 

3.3 

2.4 

2.2 
2,0 

—0.2 

1.1 

3,2 

5.6 

7.6 

10.2 

13.3 

16.3 

19.3 
21.6 
24.0 
25.5 
27.9 
30*1 
32.7 

35.4 


10TAL  VELOCITY 
KNOTS 
129.3 

129.5 

129.8 

130.2 

130.3 

128.9 
129.8 

130.6 

131.6 

132.6 

133.6 

134.2 

133.6 

132.7 

132.6 

132.8 

132.9 

133.2 

132.5 

133.7 

133.5 

133.5 

133.6 

133.2 

133.3 

133.4 

133.7 

133.9 
134.0 

131.9 

133.1 

134.1 

135.3 

136.2 

137.8 

112,6 

119.3 
128/.6 

138.1 

147.4 

156.3 
165.7 
140,0 

140.2 

140.2 

140.4 

140.5 

140.5 

140.9 

141.3 

141.4 

141.5 


NORTH 

40  SPACE 

POSITIONING 

PROGRAM 

* 

LIC 

5055 

DROP  NUMBER 

964APR-66 

STA  82  TIME 

* 

TIME 

X 

Y 

ALT 

R/C 

TOTAL  VELOCITY 

4 

SECONDS 

FEET 

FEET 

FEET 

FT/SEC 

KNOTS 

# 

7.773 

-1756.6 

0.0 

80.0 

37.9 

141.4 

It 

8.023 

-1815.3 

0.0 

89.4 

39.7 

141.6 

» 

3.273 

-1874.2 

C.O 

99.0 

39.6 

141.6 

* 

8.523 

-1933.0 

0.0 

110,7 

40.0 

141.7 

* 

8.773 

-1992.4 

0.0 

120.9 

40.0 

141,7 

* 

9.023 

-2051.5 

0.0 

129.3 

39.7 

141.7 

* 

9.273 

-211 3,0 

0.0 

139.5 

39.0 

* 

9.523 

-2168,9 

0.0 

149.6 

38.5 

141.2 

* 

9,773 

-2227.9 

0.0 

159.5 

38.8 

14  ?.  r 

• 

10.023 

-2285.8 

0.0 

169.2 

39.1 

142.9 

*• 

10.273 

-2345.6 

0.0 

177.3 

38.9 

141.9 

♦ 

10.523 

-2412.7 

0.0 

188.1 

39.6 

imts- 

4 

10.773 

-2463.7 

0.0 

199.1 

40.3 

140,8 

* 

11.023 

-2520.7 

0.0 

207.8 

40.9 

139,2 

* 

11.273 

-2580. 6 

0.0 

218.8 

35.0 

'  "  137.4  - 

4 

11.523 

-2639.4 

0.0 

229.0 

35,8 

138.9 

* 

11.773 

-2695.2 

0.0 

238.8 

37.4 

138.5 

4 

12.023 

-2753.8 

0.0 

236.1 

36.9 

13779  ' 

« 

12.273 

-2810.0 

0.0 

257.0 

38.8 

138,2 

* 

12.523 

-2867.5 

0.0 

267.3 

40.9 

138.8 

* 

12.773 

-2926.0 

0.0 

273.4 

43.1 

139.1 

♦ 

17,023 

-2984.4 

0.0 

256.2 

37.9 

138,8 

* 

13.273 

-3041.3 

0.0 

295.3 

38.0 

138.8 

* 

13.523 

-3099.6 

0.0 

304.8 

33.9 

138.5  ‘ 

# 

13.773 

-3157.2 

0,0 

313.1 

36.5 

122.1 

* 

14.023 

-3214.4 

0.0 

323.1 

35.2 

126.9 

« 

14.273 

-3271.8 

0.0 

333.6 

36.2' 

131.8' 

* 

14.523 

-3265.6 

0.0 

339.8 

37*  * 

137.0 

* 

14.773 

-3385.3 

0.0 

347.3 

37.9 

142.4 

* 

15.023 

-3442.5 

0.0 

361.0 

37.5 

147.4 

* 

15.273 

-3499.9 

0,0 

370.7 

38.9 

152.4 

* 

15.52? 

-3557.0 

0.0 

379.8 

38.5 

136.7 

* 

15,773 

-3613.1 

0.0 

386.6 

33.7 

136.4 

* 

16.023 

-3668.7 

0.0 

398.2 

35.8 

137.1 

* 

16.273 

-3727.5 

0,0 

407.1 

37.1 

136.7 

* 

16.523 

—3785.1 

0.0 

409.2 

38.2 

137.4 

* 

16.773 

-3843.1 

0.0 

427.9 

36.9 

13?e2 

* 

17.023 

-3896.3 

0.0 

435.1 

37.4 

136.7 

* 

17.273 

-3956.6 

0.0 

444,1 

37.8 

137.0 

* 

17.523 

-4012.3 

0.0 

451.1 

34.4 

137.1 

w 

17.773 

-4069.5 

0.0 

461.0 

35.2 

138.4 

# 

18.023 

-4127.8 

0.0 

470.1 

35.8 

138.2 

* 

18.273 

-4185.2 

0.0 

479.2 

36.4 

138.8 

i 

i 
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/LX 

_ HiiTL-LQ _ * 

LIC 

tU  £ 

5055 

'.yai  i  jLv.ni.rtu-r 

DROP  NUMBER 

KUiatiAi: 

965  FLT 

35 

• 

time 

X 

y 

ALT 

R/C 

TOTAL  VELOCITY 

•s 

SECONDS 

FEET 

FEET 

FEET 

FT/St'C 

KNOTS 

-5.186 

3126.2 

0*0 

47.8 

-7.9 

121.1 

ft 

-4.936 

1073.2 

0.0 

46.3 

-9.1 

12i»3 

ft 

-4.686 

1023.9 

0.0 

42,7 

-10.4 

121.3 

• 

-4.436 

972.9 

0.0 

40.1 

-10.8 

121.6 

ft 

-4.186 

921.7 

0.0 

37.6 

-11.5 

122.0 

ft 

-3,936 

870.3 

0.0 

34.4 

-11.3 

122.2 

ft 

-3.686 

818.7 

0.0 

32,2 

-11.4 

122.6 

*  ' 

-3.436 

766.3 

0.0 

28.4 

-11.7 

122.9 

* 

-3*1 86 

715.3 

o.c 

?5.9 

-11.6 

123.0 

ft 

-2.936 

663.0 

0,0 

23.3 

-11.4 

123.1 

* 

-2.686 

611.4 

0.0 

19.9 

-11.2 

123.3 

ft 

-2.436 

559.5 

0,0 

17.4 

-10.9 

123.7 

ft 

-2.186 

507. 1 

0.0 

14.8 

-10.8 

123. S 

ft 

-1.936 

454.7 

0.0 

11.6 

-10.4 

124.0 

ft 

-1.686 

402.6 

0.0 

9.9 

-10.4 

12*. 3 

ft 

-1.436 

350.0 

0.0 

6,6 

-9.9 

124.4 

ft 

-1.186 

298.0 

0.0 

4.5 

-8.8 

124.7 

• 

-0.936 

245.0 

0.0 

1.6 

-7.5 

124.7 

ft 

0#  666 

192.2 

0.0 

0.2 

-5.2 

124.7 

ft 

-C.436 

139.2 

0.0 

-o.e 

-2.9 

124.7 

* 

-0.186 

87.7 

0.0 

-1.2 

-0.6 

124.5 

• 

0.064 

ft  34.4 

0.0 

—1.0 

0.0 

124.4 

# 

0.314 

-18.0 

0.0 

-0.2 

0.6 

124.4 

• 

0.564 

—70.2 

0.0 

—0.0 

0-7 

124.7 

• 

0.814 

-123.0 

0.0 

-0.5 

0.7 

i24.7 

* 

1.064 

-175.4 

0.0 

-0.2 

1.0 

124. V 

* 

1.314 

-226.7 

0.0 

-0.1 

1.2 

125.2 

c 

1.564 

-281.2 

0.0 

0.6 

2,4 

125.4 

* 

1.814 

-334.0 

0.0 

1.6 

3<.5 

125.3 

ft 

..  2,  £64 

-387.2 

0.0 

1.2 

4.1 

115,6 

* 

2.314 

-440.5 

0.0 

3*6 

5.1 

116.4 

ft 

2.564 

-492.4 

0.0 

?  ,2 

5.2 

120,5 

ft 

2*814 

-507.7 

0.0 

5.8 

4.9 

-  *  124.6 

• 

3.064 

-588.8 

0.0 

3.7 

129.0 

• 

3.314 

-651.8 

0.0 

8.2 

2.9 

132.9 

ft 

3.564 

-7Q4.9 

0.0 

8.4 

3.0 

137.2 

* 

3.614 

-758.6 

0.0 

9.4 

3.1 

126.5 

* 

4.064 

-809.6 

0*0 

9.5 

4.7 

125.6 

« 

4,314 

-865.2 

0. 0 

11,5 

6.8 

127.4 

# 

4.564 

-909*8 

0.0 

12.9 

8.9 

129.1 

• 

4.814 

-97».2 

0.0 

15.5 

11.8 

3*1.0 

• 

5  ,Q64 

"1Q29.1 

0.0 

19.0 

14.7 

132.3 

ft 

5.314 

-1084.0 

-  0.0 

22,4 

13.0 

133.5 

ft 

5.564 

-1139.3 

0.0 

27.7 

17.0 

131.9 

• 

5,814 

-1195.4 

0.0 

33.6 

20.7 

132.3 

» 

6.064 

-1250.5 

0.0 

28.4 

23.8 

132.9 

• 

6.314 

-1307,2 

0.0 

45,1 

26.7 

133.2 

* 

6.564 

-1261*9 

0.0 

51.9 

29.2 

233«7_ 

• 

6.814 

-1418.8 

0.0 

58.1 

32.3 

134.5 

* 

7.064 

-1474.1 

0.0 

65.8 

28.8 

134.3 

* 

7.314 

-1531.4 

0.0 

72.6 

30. C 

134.6 

• 

7.564 

-1587.8 

0.0 

80.7 

31.5 

134.7 

S32 


NORTH  *0  SPACE  POSITIONING  PROGRAM 


LIC 

5055 

DROP  NUMBER 

965  82  28— APR— 66  TIME 

• 

TIME 

X 

T 

ALT 

R/C 

TOTAL  VELOCITY 

• 

SECONDS 

FEET 

FEET 

FEET 

FT /SEC 

KNOTS 

* 

7.814 

—1643.6 

o.e 

88. 3 

32.  0 

135.0 

* 

8.064 

-1699.4 

0.0 

96.8 

32,9 

134.9 

# 

5.314 

-1756.4 

0.0 

.105.8 

34.2 

135.6 

* 

8.564 

-1813.2 

0.0 

113.1 

35.5 

136.4 

# 

8.814 

-1869.3 

0.0 

122.1 

36.5 

1>6»9 

• 

9.064 

-1927.6 

0.0 

132.5 

37.5 

137.2 

# 

9.314 

-1984.6 

0.0 

14io9 

38.9 

137.5 

#- 

9.564 

-2041.4 

0.0 

151.5 

39.1 

137.8 

# 

9.814 

-2098.9 

0.0 

161.2 

38.9 

137.7 

• 

10.064 

-2155.9 

0.0 

171.3 

39.4 

138.2 

# 

10.314 

-2214.1 

0.0 

180.9 

39.5 

138.6 

* 

.  ie.^564  _ 

-2271.3 

0.0 

190.6 

39.3 

138.9 

* 

10.814 

-2329.3 

0.0 

201.2 

39.2 

138*9 

* 

11.064 

-2387.4 

O.Q 

210.6 

37.8 

138.4 

* 

.  11.314 

-2446.4 

0.0 

220.0 

37.9 

138,0 

* 

11.564 

-2532.2 

0.0 

230.1 

37.4 

137.1 

• 

11.314 

-2559.2 

0.0 

236.6 

37.3 

137.0 

• 

12.064 

-2816.1 

0.0 

249.0 

36.8 

136.9 

* 

12.214 

-2671.8 

0.0 

257.2 

37.1 

137.1 

* 

12.564 

-2730-9 

0.0 

266.5 

37.4 

137.0 

* 

_ i£*814 

—2787*8 

0.0 

274.8 

36.1 

136.6 

i> 

13.064 

-2844.3 

0.0 

285.4 

34.1 

136.1 

* 

13.314 

-2900.8 

0.0 

293.6 

33.8 

135.6 

* 

13.564 

-2957.1 

O.Q 

302.7 

32.  Q 

135,4 

• 

13.814 

-3013.4 

0.0 

306.4 

32.2 

135.7 

* 

14.064 

-3071.2 

0.0 

318.6 

22.7 

136.1 

9 

.  .  14.314  _  . 

-3127.1 

0.0 

323.1 

37.8 

136.5 

« 

14.564 

-3184.6 

0.0 

335.6 

36.9 

136.4 

* 

14.814 

-3241.6 

0.0 

342.4 

33.1 

136.0 

• 

. :  15.J36*  _  . 

-3297.5 

O.Q 

361.3 

31.1 

135.5 

# 

15.314 

— 335*>.6 

0.0 

357.7 

27.1 

134.8 

• 

15.564 

-3412.1 

0.0 

364.2 

25.3 

134.7 

* 

15.JH4  .  _ 

-3466.6 

0.0 

371.7 

22.6 

134.8 

* 

16*064 

—3523.7 

0.0 

378.4 

27.1 

135.1 

* 

16.314 

-3580.6 

0.0 

385.3 

26.6 

135.3 

* 

16.544  _ 

-3637.7 

0.0 

330.9 

26.0 

136.4 

» 

16.814 

-3694.4 

0.0 

398.6 

25.8 

136.3 

* 

17.064 

r375l.3 

0.0 

404.3 

25.1 

136.5 

* 

11.114.  . 

-3810.6  .  . 

0.0 

410.7 

25.3 

136.5 

« 

U.  564 

-3865.9 

0.0 

417.2 

24.  T 

136.7 

* 

17.814 

-3924.0 

0.0 

422.3 

24.5 

136,6 

* 

18.064  -  , 

-3981. 3 

0.0 

429.8 

23.5 

137.1 

* 

16.314 

-4038.6 

0.0 

435.3 

23.6 

137.9 

* 

18.564 

— 409*i»4 

0.0 

440.7 

2  3.0 

137.9 

* 

18*81.4-  .  - 

-4155.8 

0.0 

445.6 

22.3 

137,5 

* 

19.064 

-4213.3 

c.o 

453.1 

22.6 

137.7 

* 

19.314 

—4270.7 

0.0 

457.0 

22.1 

137.3 

* 

19,564 

—4326.7 

c.o 

463.1 

21.7 

127.4 

* 

19.814 

-4386.5 

0*0 

469.2 

20.9 

137.8 

* 

20.064 

-4443.0 

0.0 

473.2 

20.4 

138.0 

* 

2fi«3JL4 

—4502.5 

0.0 

478.8 

19.3 

139,1 _ 

• 

20.564 

—4560.3 

0.0 

483.9 

18.6 

139.3 

■m 
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NORTH 

40  SPACE 

POSITIONING  PROGRAM _ 

L!C 

5055 

DROP  NUMBER 

965  82  28-APR— 66  TIME 

* 

TIME 

X 

y 

ALT 

R/C 

TOTAL  VELOCITY 

» 

SECONDS 

FEET 

FEET 

FEET 

FT/SEC 

KNOTS 

* 

20.814 

-4617.7 

0,0 

487.6 

18.3 

140.3 

* 

21,064 

-4679. 3 

0,0 

492.4 

17.5 

139*6 

« 

21,314 

-4737.6 

0.0 

497.0 

17.7 

139.7 

* 

21.564 

-4797.3 

0,0 

5C1.0 

18.5 

139.2 

* 

21,814 

-4852,9 

0,0 

505.3 

18.5 

138,1 

29-APR-6*  NORTH 

40  SPACE 

POSITIONING  i 

PROGRAM 

L1C 

5055 

DROP  NUMBER 

966  FLT  36 

• 

Tins 

X 

Y 

alt 

R/C 

TOTAL  VELOCITY 

• 

SECONDS 

FEET 

FEET 

FEET 

FT/SEC 

KNOTS 

« 

-5.189 

974,5 

-0.0 

34.4 

-12.9 

126.4 

« 

-4,939 

925.4 

—0,0 

32*8 

-12.8 

126.7 

* 

—4*689 

872.5 

—0.0 

28,3 

—10.0 

126.9 

» 

-4,439 

819*0 

-0.0 

25.3 

-10.5 

127*1 

• 

•^4.189 

765,2 

—0*9 

21.9 

-11.7 

127.3 

• 

-3,939 

711.7 

-0.0 

25.2 

-12.2 

127.7 

* 

-3,689 

657.3 

—0.0 

16.4 

-12.8 

128.0 

« 

—3.439 

603.5 

-0.0 

12.6 

-13.1 

123.5 

* 

-3.189 

540*9 

-0.0 

10.1 

-12.9 

126.7 

• 

-2.939 

495,3 

-0.0 

7.5 

-8.8 

128.7 

* 

-2.689 

440.4 

—o.o 

5.3 

-7.2 

129.0 

» 

—2.4-39 

385.8 

-0.0 

4.2 

-6.3 

129.2 

• 

-2.189 

332.4 

•rO.O 

3.0 

-5.2 

129.2 

• 

-1.939 

276.9 

-0.0 

1.7 

-4.3 

129.4 

• 

-1.689 

222.8 

-0*0 

—0*0 

—3*6 

129*7 

• 

-1.439 

168.3 

-0.0 

—0.2 

-2.6 

129.9 

» 

-1.189 

113.2 

-0.0 

-0.7 

-2.0 

129.9 

• 

-0.939 

58.5 

-*5.0 

-2.2 

-1.2 

130.2 

« 

—0.689 

0.561  4.2 

-0,0 

-1.2 

-0*4 

130.4 

* 

-0.439 

-51.7 

-0.0 

-1.9 

-0.4 

130.6 

* 

-0.189 

-106*6 

—0.0 

-1*5 

-0.1 

130*5 

• 

0.061 

-162.0 

-o.o 

—0.4 

O.I 

130.4 

♦ 

0.311 

-217.4 

— OeO 

-1.9 

0.6 

130.7 

* 

0.561 

-271.5 

-0.0 

-1.3 

Co  9 

130.7 

* 

0.811 

—321.0 

—0.0 

-2.1 

2.8 

130.8 

* 

1.061 

-383.1 

-0.0 

-0.4 

3.7 

130.9 

© 

1.312 

-437.5 

-0*0 

0.4 

5.5 

131.0 

* 

1.561 

—493.1 

—0,0 

2.1 

6,9 

130.8 

© 

1.611 

-548.0 

-0.0 

4.0 

7.3 

130.4 

* 

2.061 

-603.0 

-0.0 

7«4 

7.4 

131.0 

* 

2.311 

-658.3 

-0.0 

8.7 

6.7 

131.5 

• 

2.561 

-712.7 

-0.0 

9,4 

6,5 

132.0 

» 

2.611 

-770.0 

—5.0 

11.1 

7*1 

133.0 

© 

3.061 

— 82b. 1 

-0.0 

12.4 

9.8 

133.6 

• 

3.312 

-SSl.a 

•  -0.0 

25.2 

12,9 

134.1 

♦ 

3.561 

—939.8 

-0*0 

20.1 

16.4 

1*4.3 

• 

3.811 

—995*3 

-0.0 

23.2 

20.2 

134.8 

• 

4.061 

-1051.8 

-0.0 

28.9 

23.6 

135.1 

> 

*4.311 

-1109.3 

-0.0 

-55.7 

-  27.1 

135.2  - 

• 

4.561 

-1183.8 

-0.0 

42.9 

30.9 

125.5 

« 

4.621 

-2222*3 

50,8 

33,9 

135.7 

* 

5.061 

-1270.2 

.  —0.0 

80.1 

36.0 

135.7 

i 

i 


NO#UH  40  SPACE  POSITION!*#  PROGRAM 

tlC  3055  DROP  NUMBER  966-APR-66  STA  82 

A  Y  ALT  fl/T  rntu  wciArttv 


• 

SECONDS 

FEET 

FEET 

* 

5.311 

-1334.9 

-0,0 

» 

5.561 

-1392.2 

-0,0 

• 

5.811 

-X448.5 

-0*4 

• 

6.061 

-1504.2 

-0.0 

• 

6,311 

-1560.6 

-0.0 

* 

6.561 

—1616*4 

-0,0 

» 

6.311 

—1676,6 

-0.0 

f 

7.061 

-173J.5 

-0.0 

>> 

7.321 

—2785*9 

-0,0 

* 

7,561 

-1841,1 

-0.0 

• 

7.811 

-189 1.8 

-0.0 

« 

8.061 

-1953.7 

-o.o 

c 

8.311 

-2009.6 

*• 

8.S61 

-2065.4 

-0.0 

* 

8.811 

-2120.4 

-0.0 

♦ 

9.061 

-2177.2 

—0*0 

* 

9.311 

-2233.2 

-o.c 

* 

9.561 

-2288.2 

-0.0 

» 

9.811 

—2343.8 

—0*0 

* 

10.061 

-2399.8 

-0.0 

* 

20.311 

-2456.1 

—0.0 

• 

20.561 

-2511.9 

-0.0 

* 

10,811 

-2268. 0 

-0.0 

* 

11.061 

-2b23.4 

—0.0 

• 

Uc311 

-268C.9 

-0*0 

* 

11.561 

-2735.6 

—0.0 

11,811 

-2793,1 

-0.0 

s 

12.061 

-2868.5 

—0.0 

» 

12.311 

-290':.  I 

-0.0 

# 

12.561 

— 296Q.4 

—0.0 

• 

22*611 

-3016.8 

-0.0 

* 

13.06$ 

— 3072.5 

-o.o 

* 

13.311 

-312/.4 

-0.0 

* 

23.561 

-31*7.6 

-0.0 

* 

13.811 

-3242.1 

-o.o 

• 

14.061 

-3296.9 

—o.o 

* 

14.311 

-3355.1 

-0*0 

« 

14.561 

-341 J .8 

—o.o 

* 

14.611 

-3466.9 

—0.0 

F-EET 

FT /SEC 

1N0TS 

69.5 

37.7 

135.6 

79,7 

38.7 

135.6 

86,9 

39.6 

135.9 

98.6 

40.7 

136.7 

108.9 

41.6 

236.4 

120*5 

45.3 

2.56,5 

130.6 

44.2 

135.9 

141.9 

45*4 

135.4 

153*9 

46*2 

134.7 

164.7 

46.5 

134.6 

177.5 

46.1 

135.1 

189.0 

45.0 

134.8 

299*9- 

43.7 

135*0 

210. 8 

42.1 

134.7 

220*7 

40.9 

134.5 

230*7 

-  89*9 

234*2  . 

241. J 

39.2 

134.1 

250.4 

38,8 

234.3 

2*51.* 

38.9 

-134*2 

269.6 

39.4 

134.4 

279,2 

40.2 

134.7 

289.7 

*1.0 

135*1 

300.3 

41.2 

135.0 

310.5 

41.3 

135.2 

321.0  -  - 

41.3 

-  135*3  .. 

330.9 

40*9 

135.1 

341.2 

40,4 

135.1 

352.0 

-  -  35*6 

134.8 

361,4 

39.2 

134.9 

370,8 

38.3 

134.8 

-380*1- 

-  -  -36*8 

-  135*3.  . 

390.2 

36.2 

135.5 

398,7 

35.2 

135.5 

4  08.* 

34*1 

135*3 

4J5.8 

34,0 

235.3 

423.7 

34,1 

134.7 

431*6 

34.5 

134,4 

441.9 

33.6 

135.2 

449.5 

33.9 

135.2 

4 


03-HAY- 


* 

TIME 

* 

SECONDS 

* 

-5.260 

# 

-4.910 

* 

—4.660 

* 

-4.410 

* 

—4. 160 

# 

—3,910 

* 

-3.660 

* 

-3.410 

* 

-3..169 

fr 

-2,910 

* 

-2,660 

* 

-2.410 

* 

—2*160 

*■ 

—1,910 

# 

-2.660 

* 

-1.410 

# 

-1.16C 

.  * 

-0,910 

• 

-0.660 

* 

—0.410 

# 

-0.260 

• 

0.090 

* 

0.340 

0.590 

» 

* 

0.840 

• 

1.090 

• 

1.340 

* 

U590 

* 

1.840 

« 

2.090 

* 

2.340 

* 

2,590 

* 

2.840 

* 

3.090 

• 

3.340 

» 

-3.590 

* 

3.840 

* 

4.090 

» 

4.3*0 

• 

4.590 

• 

4.840 

« 

5.090 

* 

5.340 

* 

5.590 

* 

5.840 

# 

6.090 

* 

6c3*0 

• 

6.590 

» 

6,840 

* 

7.0*'*' 

* 

7.340 

# 

7.59C 

sat 

X 

FEET 

2233.7 

1279.7 
il2A»7 
1069.9 
1.015.4 

961.2 
90i.7 
35y.S 
795.5 

741.2 

685.3 
630*4 
575.0 

519.2 
464*2 
*06*2 
353.0 
296.6 
2*0.5 
185.0 

229.2 
73.0 

M?  X7»* 
-35,7 
-83.8 
-150.7 
—208.0 
-262.4 
—319.3 
-375.9 
-*31.4 
'—*86.8 
-523.9 
-598.3 
—65  »•  1 
-759.6 
-767,0 
-822.3 
-878.8 
-934,7 
-990.0 
-1045.9 
-1102.* 
-1138.'. 
—2214,2 
-1267.3 
-1325.2 
-1379.9 
-143?, 6 
-1488.1 
-1542.6 
-159u,2 


fcORTH  40  SPACE 
L1C  5055 
y 

FEET 
-0.0 
-0.0 
-0,0 
-0.0 
-s.o 
-0,0 
-0.0 
-O.c 
“0.0 
-o,c 
-0,0 
-0*0 
-0.0 
“0,  o 
-0,0 
-0.0 
—0.0 
-0.0 
-c.o 
-o.o 
— 0.0 
-0*0 
-O.o 
-O.o 
-o.o 
-o.o 

—3.0 
—0,0 
-o.o 
-0,0 
-o.o 
-0.0 
-o.o 
-o.o 
—0.0 
-0,0 
— D.O 
-0.0 
-O.o 
-0.0 
-O.o 
-o.o 
-O.o 
—o.o 
-O.c 
-o.o 
'O.o 
-0,0 
-O.o 
-0.0 
-0.3 
-0.0 


POSITIONING 

DROP  NUMBER 
ALT 

feet 

71.4 

70.5 
65*3 

85.2 
62.7 
56,9 

53.1 

47. 1 

42.3 

37.3 
31.6 
26,0 
21,0 
16.0 
21.0 

ii,0 

5,0 

2*3 

—0*1 

-1.3 

-2.5 

-3.2 

-2*9 

-2*7 

-2,9 

—3.3 

-3.6 

-2.7 

—4*6 

-3.0 

-2.9 

-0.8 

1*? 

2.3 
3.9 
8.2 

11.0 

15.0 

20.9 

27,0 

34.0 

41.2 

49.2 
55.5 
67,1 
77.0 
89.:- 

100,7 

113.1 
125.5 

139.2 
252*0 


PROGRAM 
2038  £i.T 
ft/C 
FT/StC 
-4.5 
-7.2 
-10.2 
-22.  7 
-15,5 
-17,5 
-18.9 
-20. 1 
-20.8 
-21,3 
-21.1 
-21,0 
—29*8 
-18,0 
—15*9 
-13.3 
—21.4 
-9.2 
-7*5 
-5.3 
-3.2 
~1*6 
-0.9 
-0*5 
-0*0 
-0.S 
-0.6 
-0*1 
lu3 
2.9 
4.2 

5.8 
7,1 

8.9 

20.3 
13,1 

16.4 

19.7 

22.5 

25.8 

28.8 
31.0 

33.7 
36.  S 

39.8 

42.6 

45.1 

47.9 

49.7 

52.2 
52.6 
54,0 


1? 

total  velocity 

KNOTS 

129.0 

229.1 

129.2 
129.7 

230.2 

130.4 

130.5 
230*9 

231.2 
231.2 

132.5 

131.6 
131.9 
231.8 
132.1 

■"*  132. 3 

232*3 

132.5 

332.5 

132.6 

131.7 

130.5 
131*4 

132.5 
133.0 
133,9 

134.8 

134.5 

132.8 

127.7 

129.2 

230.6 

132.2 

134.2 
136.0 

157.8 

133.3 
133.3 

133.2 

133.3 

133.8 
133.8 
134.0 

134.2 
134.0 
133*3 

232.3 
132*6 

132.2 
231.6 

131.3 

131.4 


NORTH 

40  SPACE 

POSITIONING 

PROGRAM 

ft 

».  IC 

5055 

DROP  NUMBER 

1038-MAY— 66 

STA  82 

ft 

TIMS 

X 

r 

ALT 

R/C 

TOTAL  VELOCITY 

* 

SECONDS 

FEET 

FEi  * 

FEET 

FT/SEC 

KNOTS 

* 

7,840 

-1648,9 

-0.0 

165.7 

55.1 

131.3 

* 

3,090 

-1702.5 

—0.  Q 

179.3 

56.4 

131,3 

* 

8,340 

-1757.3 

-0.0 

i>4*4 

57*  5 

130*9 

ft 

8.590 

-1810.4 

— 0-C 

203.2 

57*  8 

130.4 

* 

04-MAY -66  NORTH 

LIC 

TIMS  X 

40  SPACE 
5055 

Y 

POSITIONING 
DROP  NUMBER 
ALT 

PROGRAM 

1040  PLT 
R/C 

3* 

TOTAL  VELOCITY 

ft 

SECONDS 

FEET 

FEET 

FEET 

FT/SEC 

KNOTS 

ft 

-4.850 

1674.6 

-0.0 

78.4 

2.3 

124.4 

* 

-4.600 

1622.8 

—0.0 

78.3 

1.9 

123.3 

* 

—4.350 

1549.6 

—0.0 

78.3 

1.6 

-  123.4 

* 

-4.  100 

1518.2 

-0*0 

79.3 

1*6 

123.7 

* 

-3.850 

1466.7 

-0.0 

79.2 

1.6 

123.6 

ft 

-3.600 

1413.6 

—0.0 

79.9 

1.2 

-  123^ 

* 

-3.350 

1361.4 

-0.0 

80.6 

0.1 

223.7 

* 

-3.100 

1309.9 

-0.0 

80.1 

-0.6 

123.7 

ft 

—2,850 

1257,6 

—0.0 

80,0 

-2.5 

223.4 

ft 

-2.600 

1204.9 

>■0*0 

78.9 

-5.0 

123.6 

* 

-2.350 

1153.2 

-0.0 

78.8 

-7.0 

123.7 

*  - 

— 2-.1O0 

1101,4 

*4r8  - 

25^ 

■  -  -  -  -9.4 

.  123.0-  — 

* 

-1.850 

1048.5 

-0*0 

72.4 

-11.4 

124.4 

* 

-1.600 

996.9 

-0*0 

70.0 

-13.3 

124.9 

* 

-1,350 

943,6 

-0.0 

66.1 

-14.6 

1.25*3 - 

* 

-1.100 

890.5 

-0.0 

62.6 

-16.0 

125.6 

* 

-0.850 

837.7 

-0.0 

58.5 

-17.4 

226*2 

* 

-0.600 

765*2 

<*0*0 

53,4 

—18.3 

126*6-  . 

* 

-0.350 

73  J. 5 

-0.0 

48.6 

-18.5 

127.1 

* 

—0. 100 

678.0 

-0.0 

44.1 

-17.7 

127.6 

ft 

-0,150 

623,8 

-0.0 

-  39.0 

-16.7 

1 ?n.Q _ 

ft 

-5co 

570.0 

-0.0 

35.5 

-15.7 

128.1 

* 

0.650 

516.4 

-0.0 

32.2 

-14.6 

22E.4 

ft 

0,900 

462*0 

-0*0 

.  28*1 

---13.4 

128*3 

ft 

1.150 

408.0 

-0.0 

24^.9 

-12.5 

126.5 

ft 

1.400 

353.5 

-0.0 

22.0 

-11.7 

127,4 

ft 

1.650 

299*8 

-  -0*0 

19.2 

-10.8 

128*3. 

ft 

1.90C 

253.4 

-0.0 

17.1 

-11.1 

129.4 

ft 

2.150 

190*5 

-0.0 

14.2 

-12.5 

130.6 

ft 

2,400 

135,8 

-0.0 

11.6 

-12*9 

131.9 

ft 

2.650 

80.6 

-0.0 

7.6 

-12.2 

132.7 

ft 

2.900 

25.5 

-0.0 

2.3 

-20.2 

130.9 

ft 

3.150 

—30*1 

-0*0 

-1*2 

-7*4 

.  13.1*1 

ft 

3.400 

-86.5 

-0.0 

0.4 

-3.6 

131.1 

ft 

3.650 

-140*8 

-0.0 

0.0 

-0.2 

130.9 

ft 

3.900 

-195*9 

-0.0 

-0.1 

1.4 

130*6. 

ft 

4.150 

-251.2 

-0.0 

1.2 

2.7 

130.5 

ft 

4.400 

-305.6 

-0.0 

2.1 

4.3 

129*9 

ft 

4*650 

-360*3 

-0*0 

—2*9- 

4*3 

. 130*0  - 

ft 

4,900 

-415.3 

-0.0 

4.2 

5.0 

130*0 

ft 

5,150 

—469*6 

-0*0 

6.6 

4.7 

130*2 

ft 

5,404 

—525*5 

-0,0 

4.3 

■  3*8 

130*5 

.sn 


=°  ■^^m^iCTf'^1™5' 
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40  SPACE  POSITIONING  PS OOP AM 


• 

TIME 

X 

• 

SECONDS 

FEET 

* 

5.650 

-580.1 

ft 

5.9  00 

— 63J.2 

ft 

4.150 

“699,9 

* 

6.400 

-745,0 

M. 

*  ACa 

O  1 

•vv^tv 

ft 

6.900 

—856,1 

ft 

7.150 

-914,8 

« 

7.400 

-971.2 

ft 

7,650 

-1027.6 

ft 

7,  900 

-1084.3 

ft 

6.J50 

-1142.1 

ft 

8.400 

-1200.0 

ft 

-  -6,650 

—1256.3 

ft 

S.  900 

-1313.9 

ft 

9.150 

-1371.2 

ft 

•  9,400 

-4427.4 

ft 

9^650 

-1484.7 

ft 

9.9C0 

-1541.0 

ft. 

10.250 

—1599.0 

ft 

10s400 

-1655.8 

*» 

20.650 

-1720.9 

ft 

10,000 

-1766,2 

ft 

11,250 

-1822.3 

ft 

11.400 

-1877,2 

ft 

11.650 

- 4934.1 

ft 

11.900 

-1987,8 

ft 

12.150 

-2042.9 

ft 

-  22.400 

-2096.5 

ft 

12.650 

-2150.3 

* 

12.900 

-22 Oft. 7 

.ft. 

13.150 

*>2258.0 

ft 

13.400 

— 231C.6 

ft 

13.650 

-2364.1 

ft 

13.900 

-2415.3 

ft 

14.150 

-2468.0 

ft 

14.400 

-2520.0 

ft 

14.650 

-2573.3 

ft 

14.900 

— 262o»0 

ft 

15.150 

-2676.3 

ft 

15.400 

-2729.3 

ft 

15.650 

-2703 .0 

ft 

15.900 

-2831.5 

ft 

16,150 

—2873. 5 

ft 

16.400 

-2932.0 

ft 

16.650 

-3982.6 

ft 

24.900 

-3033.2 

ft 

17.150 

-3081.3 

ft 

_3 ii*  j 

ft 

l?Ui  0 

—3177.3 

ft 

17.900 

-322  7.3 

ft 

18.150 

-3276.5 

ft 

16.40C 

-3324.1 

SSI 


C  5055 

DROP  NUM8ER 

Y 

ALT 

FEET 

FEET 

-0.0 

8.4 

-0,0 

8,4 

-0.0 

6*3 

-0.0 

11*0 

— A  _  n 

W*  V 

12.7 

-o.o 

22.5 

-o.o 

14.9 

-o.o 

16.4 

-0.0 

12.8 

-0.0 

21.1 

-0.0 

24,0 

-0,0 

28.4 

—0.0 

33*4 

-0.0 

40.2 

-0.0 

47.0 

-0.0 

55.7 

-0.0 

64.4 

-0.0 

74.7 

— 0.0 

54.7 

-0.0 

96.3 

-0.0 

108.9 

-0,0 

120,3 

.  -0.0 

134.6 

-o.o 

146.2 

-5.0 

160.5 

—0.0 

175.3 

-0.0 

187.1 

ro.o 

202.4 

-0.0 

*15.9 

-0.0 

231.2 

-0,0 

248.4 

—0.0 

264,8 

-0.0 

278.1 

—0,0 

290.2 

-o.o 

307.7 

-0.0 

321.4 

-0,0 

335.5 

-o.o 

349.0 

-0.0 

. 363.0 

-0,0 

375.9 

-0.0 

388.6 

-0.0 

401.8 

-0.0 

416.0 

-0.0 

428.6 

-o.o 

440.4 

-0.0 

451.7 

-0.0 

466.4 

A  A 

’wew 

477.3 

-0.0 

489.9 

-0.0 

502.9 

-o.o 

514.7 

-0.0 

526.7 

10 AO  04— MAY— 66  5TA 


R/C 

TOTAL  VELOCITY 

FT/SEC 

KNOTS 

3.6 

130.5 

3.7 

131.8 

4.4 

131.8 

4.9 

132.4 

5.7 

132.8 

5.9 

133.1 

6.2 

133.5 

7,5 

133.6 

9.7 

135.0 

12,3 

136,3 

15.7 

135.8 

19.3 

136.3 

23.1 

136.2 

27.1 

136.2 

31.0 

136.1 

34.4 

136.6 

37.6 

136.8 

41.0 

136.8 

43.5 

136.2 

46.6 

136.0 

48.3 

135.4 

50.4 

135.3 

52.3 

135.2 

52.9 

135.1 

54.3 

134.7 

54.7 

133.6 

56.1 

133,2 

57.7 

132.5 

60.0 

132.4 

61.5 

132.0 

60.2 

131.1 

60.4 

130.3 

59.2 

129.3 

57.7 

128.9 

56.9 

128.9 

57.1 

128,4 

56.5 

226.4 

54.2 

127.8 

53.5 

127.0 

53.3 

125.5 

53.0 

124.8 

52.2 

124.3 

51.1 

123.5 

51.1 

122.9 

50.1 

122.6 

49.3 

121.3 

49,7 

119. S 

45.  5 

119,3 

49,6 

119.2 

48.  6 

119.2 

47.5 

118.9 

46.1 

116.6 

NORTH  60  SPACE  P  OSi  T  i  QH1HG  PROGRAM 


* 

TIME 

X 

LIC  5055 

Y 

* 

SECQHDS 

FEET  - 

FEET 

# 

18.650 

-3374.1 

-0.0 

* 

18. 90C 

-3422.4 

-0.0 

« 

19.150 

-3469.1 

-0.0 

« 

19.400 

-3513.8 

-0.0 

* 

19.650 

— 356**0 

-0.0 

* 

iv*90o 

-36i0»0 

-0.0 

20.150 

-3655.3 

-0.0 

* 

2C.400 

-3700.8 

-0.0 

ft 

20.650 

-3751.2 

-0.0 

* 

20.900 

-3793.7 

-0.0 

* 

21.150 

-3842.7 

-0.0 

* 

21.400 

-3885.7 

-0.0 

* 

21,650  • 

-3933.5 

-0*0 

♦ 

21. »00 

-3977.8 

-0.0 

• 

22.150 

-4024.1 

-0.0 

• 

22,400 

— 4067.4 

-0.0 

* 

22.650 

-4113.1 

-0.0 

*- 

22.900 

-4160.5 

-0.0 

* 

22.150 

-4202.3 

-0^0 

• 

23.400 

-4246.2 

-0.0 

* 

23.650 

-4286.9 

-0.0 

•  - 

213^903 

-4336.0 

-0.0  - 

* 

24.150 

—4380.6 

-0.£* 

* 

24.400 

-4423.4 

-0.0 

DROP  NUMBER  1040  04-MAY-66  STA 


ALT 

R/C 

total  VELOCITY 

FEEX 

FT25££ 

JONHS 

538.5 

44.  1 

116.5 

547,8 

43.3 

115.7 

559.6 

42.0 

114.7 

569.0 

40.8 

1.13.8 

580.5 

4-2*3 

112*9 

. 569.7 

39*3 

113,  4  - 

598.8 

38.5 

112*8 

608.8 

37.1 

112.1 

6X8,6 

36.7 

X1L.I 

627.1 

36.3 

111*8 

635.6 

33.2 

110*8 

644.8 

31.9 

109.8 

A53.7 - 

.  -31.5  - 

lOSUA-  - 

657.0 

31.7 

108.7 

667 . 1 

32.3 

109.4 

675.4  - 

33.1 

.  103.5- 

6  84#t> 

34.3 

108,1 

693.4 

31.8 

106.2 

7-00.7 

31.0 

106.6  - 

708.6 

31.6 

106*4 

714.0 

30.6 

106.1 

725.2 

30.7 

. .  -  107*0 - 

732.7 

29.6 

106.6 

737.9 

29.2 

105.7 

4 


*&»€•»£<»«**  *xsj 


V 


_ *_ 

06-MAY-&&  WORTH  40  SPACE 

LIC  5055 

TIME  .  .  _  3t.  Y 

POSITIONING  PROGRAM 

DROP  NVMBER  1042 

ALT  ...  .....  R/C  . 

PASS  1 

PLT  41 

TOTAL  JYiLSCm 

* 

SECONDS 

FEET 

FEET 

FtET 

FT/SEC 

ANOTS 

* 

-7*316 

1602,9 

-  -0.0 

75.6 

1*3 

126.1 

_ Jt _ 

_ — 7f  a  a  a 

_ 1649-6 _ 

-0  ♦  0 

75.5 

1  •  rf _ 

_ 126,3 _ 

* 

-6.81S 

1495*9 

-0.6 

76.4 

2,1 

126.7 

* 

—6*568 

1442.8 

-0.0 

76.6 

2*0 

126*7 

* 

-6.5i8 

1389.0 

-0.0 

77.5 

1.4 

126.7 

« 

—6*068 

133J.5 

—0.0 

78.4 

—0.  1 

126.8 

* 

—5*618 

1282.2 

-0.0 

7S»1 

127. c 

o 

-5.566 

1228.9 

_ -0*0 

TTj.0 

-4.3 

127.2 

* 

—5*316 

1 17s*-. 6 

“0.0 

75.7 

-7.3 

127*6 

* 

“5*068 

1120.4 

-0*0 

74.2 

-9.3 

126,0 

* 

-4.616 

1067.4 

-0.0 

71.1 

—11.  6 

126.2 

* 

— 4*568 

1012.5 

-0.0 

66.8 

-13.7 

128,4 

« 

—4*318 

958.6 

-0.0 

64.7 

— *  5.6 

126. V 

♦ 

_  -4*066 

_ 904.5  . 

o 

* 

*! 

59.8 

-16.4 

_ 129.5 

«■ 

• -3.SS8 

§50.1 

-0.0 

55.4 

-17,3 

129.5 

* 

—3*568 

794.9 

-0.0 

50*6 

-17.9 

129.9 

-i. 

— 3^318 

740.5 

-0.0 

46.7 

-17.5 _ 

_ 130.2 

* 

—3*066 

68-j,2 

-c.o 

41,7 

-13.2 

130e4 

4 

—2*615 

631.2 

-0.0 

37.9 

-18.3 

130.6 

.  * 

-.  —*.566 

575.7 

— O.Q 

33.6 

-17, v. 

,  .  131*2 _ 

tt> 

-2,318 

520.6 

—0*0 

27.3 

-17.3 

131.8 

* 

-2,048 

665.8 

-0.0 

23.6 

-16.8 

132.0 

❖  _ 

8 

409.4 

-0.0 

2C.4 

-15.9 

_ 132.5 

* 

-1*566 

353.2 

-c.o 

16,2 

-24.4 

13*:. 6 

• 

-1.316 

29J.3 

-0*0 

12.5 

-13.6 

13^*7 

* 

afl6tf 

241.7 

-o.c 

6,6 

2 _ 

13c_,? _ 

* 

-o.sis' 

186*1 

-0*0 

6*3 

-11.0 

133*0 

* 

* 

-5*568 

130,2 

-o.e 

-O.Q 

3.3 

2*3 

-9.8 
—7  ,  6 

133.2 

_ 133.2,  .. 

« 

— ot"c68 

T<T  17-1  ~ 

— D.O 

-2.0 

-5.6 

133,4 

# 

0.182~~ 

-38.5 

-0,0 

—2.6 

-5.0 

133.7 

• 

0*432 

-54.9 

-c.o 

-1.7 

2,8 

133,4 

0*582 

-151.? 

-c.o 

-1.7 

3.4 

133.6 

* 

C.932 

-20  1.4 

—0,0 

—0.7 

2.7 

134.1 

* 

1.182 

•261a4 

_  .  -C.fi 

— O.S 

1.0 

134*4  _... 

* 

1.432 

-321.2 

-0.0 

-0.5 

—0.6 

134.7 

1.682 

-37J.5 

—0.0 

-0.3 

-2.1 

135.2 

* 

1.932 

.— 435.6 

-0.0 

-0.4 

-3.4 

133*3 

* 

• 

2.182 

2,432 

2.6S2 

-492.4 

-550.0 

_ -605.7 _ 

-0.0 

-0,0 

“p*>9 

—0*3 

0*1 

_ -.e»2  _  _ 

0,2 

0.7 

1.2 

134.7 

134.8 
135.1 

* 

2,932 

— 6S1.9 

-o.o 

-0*2 

1.6 

135,6 

* 

3.152 

—720.8 

-0,0 

1,2 

1.7 

I3(rr3 

* 

3,432 

_ -775.0 

-0*0 

1.5 

_2_*0 

_ 136j8__ 

* 

• 

3,682 

3.932 

-832.1 

-894.4 

—0,0 

-0.0 

1.3 

2.3 

1.9 

1.7 

237,7 

136*9 

* 

4,282 

_  -950,5  . 

-0.0 

2-5 

2.0 

136.9 

* 

4.632 

— 2C1j .1 

-0,0 

3.6 

2.1 

"  136.6 

* 

4*682 

-1065.6 

-0.0 

3.8 

2,1 

136.8 

♦ 

4.932 

-1124.9 

-0.0 

4  »5 

2.7 

137.0 

♦ 

* 

5.182 

3.432 

-1182*0 

-1241.4 

-0.0 

-0.0 

4.9 

5,0 

3,1  ‘ 

5*  1 

T3T73 

137.4 

i 


t 

F 


WORTH  40~  SPACE  POSITIONING  PROGRAM 

o  LIC  5035  DROP  NUMBER  10*2  06-MAY-66  STA  82 


• 

TIME 

X 

Y 

Alt 

R/C 

TOTAL  VELOCITY 

ft 

SECONDS 

FEET 

FEET 

FE'iT 

FT/SEC 

KNOTS 

ft 

5*66/ 

-1298.8 

-0.0 

7.1 

3.6 

137.2 

* 

5.932 

-1353.7 

-0.0 

7.7 

3.6 

137.4 

ft 

6.182 

-1412,0 

-0.0 

8.0 

3.6 

137.6 

• 

6.432 

-1472.5 

-0.0 

9.8 

3.5 

138.1 

* 

6.682 

-1532.3 

-0,0 

10.4 

3.2 

138.6 

JL 

i .  Q-a* 

W*  . 

-15££Ul 

•fun 

10.5 

3.7 

139.2 

ft 

7.162 

-164  1.4 

-o.o 

12.7 

4.6 

235.3 

ft 

7*432 

-1707.8 

-0.0 

11.8 

5.6 

138.0 

ft 

7.68  2 

-1764.1 

-0.0 

14.6 

6.3 

138.1 

ft 

7.932 

-1823.4 

-0.0 

17.1 

6.2 

137.7 

ft 

§*  *82 

-18S0.7 

-0.0 

18.3 

6.3 

137.5 

ft 

8.432 

-1940.4 

-0.0 

19.6 

2.7 

137.8 

ft 

e.6S2 

-1996.7 

-0.0 

20.7 

6.0 

138.0 

ft 

6.932 

-2055.0 

-o.c 

21. 4 

6.6 

137.8 

ft 

9.182 

—2113.6 

-0.0 

24.3 

7.3 

137.3 

ft 

9,432 

—2173.6 

-0.0 

26.5 

7.6 

137.4 

ft 

9,682 

—2228.9 

-0.0 

28.4 

7.4 

136*9 

ft 

9.932 

— 228i.* 

-0.0 

30.4 

7.4 

136.1 

ft 

10.182 

-2344.6 

-0.0 

31.1 

7.7 

235.7 

ft 

10.432 

-2402.0 

-0.0 

32.9 

8.1 

135.3 

ft 

10.682 

-2456.3 

-0.0 

36.3 

9,5 

133*8 

* 

10.932 

-2515.8 

-0.0 

38.5 

10.9 

135r4 

ft 

11.1S2 

-2570.6 

-0.0 

40.2 

11.5 

135.8 

ft 

1U432 

—2632,2 

-0.0 

44.6 

11.5 

136*5 

ft 

11.662 

—2656.6 

-0.0 

47.4 

11.6 

136*0 

ft 

11.922 

-2745.0 

-0.0 

50.3 

10.4 

135.6 

» 

12.182 

-2803.7 

-0.0 

52.8 

3.1 

I3i*0 

ft 

12.432 

-2858.0 

-0.0 

55.3 

3.8 

233.5 

« 

12.632 

-2915.3 

-0.0 

55.5 

4.5 

135.1 

ft 

12.932 

-2973.9 

-0.0 

44.7 

6.0 

135,0 

• 

13.182 

-3030.5 

-o.c 

59.0 

8.1 

135*6 

* 

13,432 

-3087.1 

-0.0 

60.1 

10.2 

134.7 

• 

13.682 

-3144.0 

-o.e 

62.4 

11.5 

134*3 

ft 

13.932 

-3201.6 

-0.0 

64.5 

5.9 

134.2 

* 

14.182 

-3255.5 

-0.0 

65.1 

5.9 

132*1 

•» 


m 


06-MAV-66  R5RTrT 

7S~;$PAa~P'osinoh'iM6 

FtfCZTftAtr 

~ PX55-2 

LIC 

5055 

DROP  NUMBER 

1042 

FLT  41 

• 

TIME 

X 

Y 

alt 

R/C 

TOTAL  VELOCITY 

• 

SECONDS 

Fttr~ 

TttT 

Ffc.Lt 

FT?src~ 

JCFiCTS 

• 

-7.5;*3 

1717.9 

-0.0 

60.4 

0.8 

129.7 

• 

-7.293 

1665.2 

-0.0 

81.9 

1.0 

130,2 

* 

-7,043 

1610.0 

-0.0 

82.2 

0.4 

130.3 

• 

-60793 

1555.3 

-0.0 

81.3 

0.2 

130.2 

• 

-6.543 

1500.0 

-0,0 

81.9 

-0.6 

130.0 

• 

-6.293 

1445.3 

-0.0 

.  80.8 

-1.4 

129,7 

* 

-6.043 

1390,5 

-0.0 

81.5 

-1.8 

129.4 

w 

->.793 

1336,3 

-0.0 

80.9 

-3.8 

12f  .2 

* 

-5,5*3 

1281.6 

-0.0 

79.1 

—5.0 

129.1 

# 

-5.293 

1227,6 

-c.o 

78.8 

-6.9 

129.5 

• 

-5.043 

1172.8 

-0.0 

75.2 

-8.7 

150.0 

■» 

-4.793 

illK.4 

-0.0 

74.1 

-10.4 

130.2 

* 

-4.543 

1062.1 

-0.0 

.  71,4 

-12.4 

130.7 

fr 

•*.293 

1007.6 

-0.0 

67.3 

-13.7 

130.9 

* 

r4.043 

952.8 

-0.0 

63.8 

13173 

* 

-3.793 

897,3 

"-0.0 

59.9 

-17.1 

132.5 

* 

-3.543 

842.1 

-0.0 

55.2 

-17.7 

132.2 

* 

-3.293 

786.0 

-0.0 

49.9 

-18.4 

15277 

♦ 

-3.043 

730.5 

-0.0 

46.0 

-19.0 

133.0 

# 

—2.793 

.673.8 

-0.0 

-  41.2 

-19.4 

133.4 

• 

-2.543 

611.1 

-0.0 

36.2 

-19.7 

# 

-2.293 

561.9 

-o.o 

31,0 

-29.8 

124.3 

• 

-2.1343 

505.5 

—o.o 

25.? 

-19.5 

134.7 

« 

— 3.7V3 

448.5 

-0.0 

20.9 

-18.7 

135.0 

« 

-1.543 

391.3 

—0.0 

16.8 

-17.0 

135.4 

• 

-i.293 

334.5 

-0.0 

12.1 

-14.8 

136.0 

• 

—1.043 

278.0 

-0.0 

8.2 

-12.3 

136.2 

• 

-0.793 

217.7 

.  -0.0 

6.0 

-9.8 

136.1 

• 

-0.543 

161.3 

-0.0 

4.0 

—7.4 

136.2 

• 

-0.293 

104.3 

-0.0 

.  2.7 

-5.1 

135.9 

• 

-C.C43 

48.1 

-o.o 

1.4 

-3.3 

135.4 

* 

0.207 

-10.1 

-0.0 

0.5 

-1.7 

135.2 

* 

0.457 

—66.2 

-0.0 

0.8 

0.1 

I352T~ 

• 

0.707 

-123.8 

-0.0 

1.2 

1.5 

135.7 

• 

0.937 

-180.8 

-0.0 

1,3 

2.8 

135.6 

• 

1.2C7 

-238.1 

-0.0 

2.7 

3.6 

“13577 

# 

1.457 e  V,Q 

-29  >«1 

-0.0 

4.1 

5.3 

135.7 

# 

1.707 

-352.7 

-0.0 

4.4 

7.0 

135.9 

* 

1.957 

-409.6 

-0.0 

6.1 

8.0 

135.9 

* 

2.207 

-467.3 

-0.0 

9.9 

8.6 

136.0 

* 

2.457 

-525.3 

-0.0 

12,1 

8.6 

136.5 

• 

2.707 

-562.0 

-0.0 

14.2 

7.2 

136.7 

* 

2.957 

—640.0 

-0.0 

15.7 

5.6 

136.6 

* 

3.207 

— 6S7.8 

-0.0 

16«6 

4.7 

137.3 

» 

3.457 

-755.6 

-0.0 

17.3 

4,2 

238.3 

• 

3.707 

-813.1 

-0.0 

18.7 

4.7 

139.1 

♦ 

3*957 

-873.3 

-0.0 

19.5 

6.4 

139.7 

• 

4.207 

-932.7 

-o.o 

20.8 

6.9 

140.4 

* 

4.457 

-991.6 

-0.0 

23.2 

12.1 

140.9 

* 

4.707  . 

-1050.4  . 

_rO»_Q_  - 

27.0 

16.9 

140.7 

• 

4,957 

-lllj;.3 

-0.0 

31.2 

21c  7 

240.6 

# 

5.207 

-1J70.0 

-0.0 

37.2 

26.5 

141.1 

TIME 

SECONDS 

5.457 

_ i*lfil_ 

5.957 

6.207 

_ 6.457 _ 

6.707 

6.957 

7.207 

7.457 

7.707 

_ 2*937 _ 

8.207 

8.457 

8.707 

8.957 

9.207 

9.457  _ 

9.707 

9.957 

10.207 
10.437 

10.707 

10.957 

11.207 

11.457 
11.7C7 

11.957 

12.207 
_ 12.457 

12.707 

12.957 
_ 13.237 

13.457 

13.707 

13.957 
14.2C7 

14.457 

_ _ 14*15.7 _ 

14.957 

15.207 

15.457 

15.707 

15.957 

16.207 

16.457 

16.707 


NORTH  40  SPACE 
L1C  5055 

_ X _ Y 

FEET  FtET 

“122  i.3  “J.O 


“1346.7 

-1404.3 

_=146i*l_ 
-1523.0 
“1579.1 
“1S3C.5 
“1698.3 
-1741.9 
-1807.3 
—1862,0 
-1911.4 
-1971.2 
-2028.0 
-2079.1 
-2 130 <8 
-2184.9 
-2237.0 
-2289.2 
-234 J.3 
-2392.5 
-2441.2 
-249 >.5 
-2544.3 
-2593.0 
-2642.1 
-2694.7 
-2742.6 
-2790,0 
-2837.0 
-2e67.a 
-2933,8 
-2985.4 

-3 53 2 .0 _ 

-3076.1 

“3124.8 


—3221.1 

“3267,4 

“3313-5 

-3362.6 

-3406.8 

-3457.9 

"-3501.4 

-3547.3 


“0.0 

-0.0 

“0.0 

-0.0 

-0.0 

-0.0 

“0.0 

-0.0 

J=CL.JL- 

-0.0 

-0.0 

“0.0 

-0.0 

“0.0 

“0.0 

-0.0 

-0.0 

“C.O 

“0.0 

-0.0 

“0.0 

“0.0 

—0,0 

“0.0 

“0.0 

-0.0 

“Q.o 

-0,0 

-0.0 

-0.0 

-0.0 

-0.0 

-0,0 

-0.0 

-0.0 

_r£*TL- 

-0.0 

-0.0 

-0.0 

-o.o 

-0.0 

-0.0 

-0.0 

-0.0 


POSITIONING 
DROP  NUMBER 
ALT 
FtET 

45.3 

_ 

62.8 

70.8 

_  82.0 

93.1 

107.1 
_ 121.7 

135.6 

150.5 
_ 166.9 

185. C 
2C4.3 
_ 221.4 

239.9 

258.5 
_ 278.0 

297.0 

317.1 
_ 336.0 

355.9 

374.6 
392.0 

411.1 

428.5 
_ 446.5 

465.4 

482.6 
_ 499.2 

517.3 

523.1 
_ 549.5 

566.4 

581.6 
_ 597.5 

611 .8 

628.1 
_ 442.8 

656.7 

671.1 

_ 685.4 

699.6 

712.4 

726.6 
738.3  ' 
750*2 


PROGRAM 

1042-*AY-66 

_ R/C 

FT/SEC 

30.1 

_ _ 33.9 

37.0 

40.6 

_ 45.2 

49.3 

53. 5 

_ 56.  c 

60.6 

64.2 

_ 67.3 

70.3 

72.4 
_ 73.7 

74.4 

75.4 

76.6 

77.4 

77.6 

76.6 

75.8 

74.3 

_ 74.2 

73.2 

72.6 

_ 71 .6 

70.6 

69.3 

67.6 

67.3 
06.2 

_ _  65.3 

63.5 

62.9 

_ 61.9 

60.6 

39.7 

_ 36.7 

58.0 

56.4 

55.9 

34.7 

52.9 
51.6 

5irr 

50.1 


STA  82 

TOTAL  VELOCITY 
ANCTS 
141.0 
140.9 _ 

141.1 
140.9 

_ 14Q.6 

141.4 

140.7 

139.8 
139.0 

137.9 
137.0 

136.8 

137.1 
133.7 

135.1 

134.4 

133.1 

132.1 
13c.  i 

130.6 

129.7 

128.9 
128.0 
127.0 

126.7 

126.2 

124.7 

123.2 

_ 122.6 

122.0 

121.3 

121.3 
120.0 

119.1 

117.9 
117.6 

117.2 
_ 117.3 

117.9 

116.5 

115.4 
TT57i 

114.9 
114.1 

rn,3 

113.8 


lu-n*r-66  hy«Tn  40  oP«Lt  f  Oj  17  i Oi,  1  7,0  PnOOknr. 


* 

# 

* 

* 

* 

a 

* 

* 

a 

* 

* 

* 

* 

>* 

•  * 

-  * 
* 
-* 
ir 
* 

* 

* 

* 

* 

* 

# 

* 

* 

* 

* 

*■ 

«• 

* 

* 

* 

* 

* 

« 

* 

* 

* 

* 

* 

* 

* 

* 

* 

a 

* 

* 

* 


TIfot 
ScC0.Nl;;> 
-4,o*5 
-4#  3  7? 
-4.129 
-  3  •  &  7  9 
—3,625 
—3.379 
—3. 129 
-£.o/9 
— *,o*5 
-£.37? 
-*•1*9 
-1.879 
-1.629 
-1.379 
-1.129 
-0.879 
-0.629 
-0.379 
-0.129 
0.1*1 
0.371 
0.62J 
0.S71 

1.121 

1.371 

1.621 

1.871 

2.121 

2.371 

2.621 

2.871 
3.1*1 

3.371 

3.621 

3.871 
4.  12i 
4.J71 
4.6*'! 
4.8  71 

5.121 
3.  373 
5.661 

5.671 

6.121 
6.^/1 

6.62 1 
6.o71 
7.1*1 

7.371 

7.621 

7.671 

8.121 


0.2?7 


X 

f£t7 
?i  9. 1 
8  75.3 

832.5 
788.4 

744.3 

7oc.o 

63  7.2 

ox*;.? 

360.3 

524.3 
42o*3 
437.0 

392.7 
347.0 

302.7 
256.0 

213.6 

163.8 
12*., 7 

7  9.0 
33. S 
-11.4 
-5  6.9 
-101.6 
-146.6 
-193.0 
-238.3 
-284.2 


-376.1 
-420.6 
-467.6 
-513.6 
-556.8 
-604.7 
-650.6 
-697.1 
-742*c 
-790.5 
—6  3  7.4 
-885. 1 
-931.6 
-979. ? 
-l0*e«* 
— iO/5.3 
—11*3.0 
-1172.0 
-12*1.0 
—  i*o  7.  v 
-1.6 1 7.  3 
— liuo.i 
-2415.5 


Lit  5033 
Y 

f-ccT 


OrtOP  1072 

ALT 
fetT 


344 


-0.0 

41.5 

—0 . 0 

39.1 

-0.0 

32*0 

-o.c 

31.2 

-o»c* 

*7.7 

-0.0 

*3.6 

— C! ,  0 

*2,0 

-C.o 

lo.* 

-0.0 

13.  7 

-c.o 

12.5 

-O.c 

20.6 

-o.c 

7.0 

-o.c 

5.5 

-o.c 

2.4 

-o.o 

l.£ 

-c.o 

-0.1 

-0.0 

-1.6 

-0.0 

-2.7 

-c.o 

-4.4 

-c.o’ 

-5.0 

-0.0 

-c.o 

-4.1 

-c.o 

-4.4 

—0.  0 

-4.2 

~C.  0 

—5  .  i 

— C.  G 

-4.9 

—0,0 

—4.9 

-o.c 

-5.0 

-0.0 

-4.6 

-o.o 

-4.8 

-o.o 

-0.8 

-0*0 

-1.5 

-O.o 

O.i 

-o.o 

-0,2 

—o.  c 

-0.3 

-o.o 

—1 .6 

-c.o 

-2.6 

-o.o 

-4.J 

—0.  0 

—4.6 

-o.o 

-3.6 

-o.o 

-3.2 

-o.o 

-2.7 

-o.o 

0.2 

—  0  •  0 

2.4 

-o.c 

6.6 

-o.o 

10.  o 

—0.  o 

17.0 

-o.o 

23.7 

-O.o 

32 .2 

u  *'0 

*♦0.* 

-O.o 

30.1 

-G.o 

cl  .3 

FLY 

4? 

h/C 

TuTAl  9e.Lw, 

FT/iiC 

T  a 

—  14.  H 

1  0  3  «  * 

—  14,4 

1  0  3 . 3 

-i4. 2 

i  03.  7 

-13.2 

103.6 

6 

104.  1 

—11.0 

1  04.  •» 

-1*.  2 

1  04.  o 

-ii.4 

104. i, 

-11.* 

304.  O 

-xl.O 

3  0**.  3 

-10.3 

304.6 

-9.3 

103. i 

— C*  fc 

t  0  3  .  T 

-7.  ? 

103,6 

-3.  5 

i  O'o.  u 

—6.  1 

2  03.6 

-3.1 

103.  t 

—  3.  9 

1  Oo.  1 

-2.7 

106. l. 

-1.3 

1  Oo.  y 

-0.3 

107.0 

-0.2 

10/.* 

-0.3 

107.3- 

-0,6 

1 07.3 

-0.6 

107.7 

— C.  3 

loe.  i 

-0.1 

106.3 

1.5 

iGfc.o- 

2.7 

108. *, 

3.  7 

lOo.  c 

3.  5 

1  JO #  ^ 

3.3 

106.3 

1.7 

106.o 

-O.S 

ioc.  y 

-2.2 

i  06 . 7 

-3.4 

109.3 

-3.1 

110.0 

—2  .  * 

110-6 

-0.6 

Hi. 3 

1.8 

111.3 

4.3 

112.6 

7.1 

11*. 7 

y.  o 

ili.U 

13.4 

3  1  3  • 

17.5 

114,6 

*1.3 

1X4.6 

£3.  3 

115.4 

25.2 

116.3 

33.4 

116.3 

37.0 

115.0 

40.  / 

1*0.3 

4*»,5 

,  1 6  •  9 

?  ' 


.  ?} 


NCR 

TH  00  SPACE 

r'Oo  I  T  i  v^iv i 

PROlxvA*-- 

* 

L1C  5055 

LiriOP  /■lUKoEf' 

1072~-V>A  Y-oo 

3  f  A  02 

7c 

Tlf-.£ 

X 

Y 

alt 

K/L 

TuTAl  Vc.lwv.1TY 

* 

StCCNGS 

FEET 

FEET 

FEET 

F  T  /olC 

K.NUTS 

* 

8.371 

-1462 .0 

-0.0 

72.4 

47.0 

1  lo.d 

< 

-1509.6 

-0.0 

84.9 

4o.9 

i  1 0.  »* 

*• 

8.871 

-1556.6 

-0.0 

98o3 

31.8 

116.  5 

* 

9.121 

-1601.2 

-0,0 

111.2 

54.  6 

116.0 

>c 

9.371 

-1630.6 

-0.0 

122.3 

56.  o 

115.8 

* 

9,621 

-1693.3 

-0.0 

140.2 

36,7 

113.3 

- 

9.6/1 

-174,3.7 

-o.o 

134.9 

61.2 

i  14.c 

* 

10.121 

-1790.3 

-0.0 

17C.0 

62.6 

U4.3 

* 

10.371 

-1635. 1 

-o.o 

185.1 

C.'ra 

113.1 

* 

10.021 

-I860. 4 

-0.0 

202.1 

64.  4 

i  12.4 

* 

10.871 

-1924.4 

-0.0 

217.1 

66.1 

ill, 7 

.  * 

11.121 

-1968.4 

-o.o 

234.6 

67.  1 

110*9 

* 

*/■ 

11.371 

—2011.5 

-o.o 

251.5 

o7 «  & 

109,9 

* 

'•  11,621 

-2055.3 

-0.0 

2  69.2 

66.6 

109.4 

* 

11.871 

-2097. 1 

-0.0 

285.5 

68.  9 

108.5 

* 

12.121 

-2139.4 

-0.0 

302.7 

69.  *r 

107.6 

* 

12.371 

-2181.8 

-0.0 

o20»4 

69.4 

106.9 

* 

12.621 

-2222.7 

-0.0 

338.2 

69*  3 

105.6 

* 

12.871 

-2263.4 

-0.0 

355.9 

69.  1 

j  04.9 

* 

13.121 

-2300.1 

-0.0 

372.5 

o  7. 8 

L  03. 5 

* 

13.371 

-2343.6 

-0.0 

386.9 

66.7 

102.5 

* 

13.621 

-2364.4 

-0.0 

406.7 

66.4 

101.7 

* 

13.671 

-2422.8 

-0.0 

421.8 

66.  3 

101.1 

& 

14,121 

-2462.6 

-0.0 

43b. 3 

65.1 

iOG.6 

* 

14.371 

-2501.1 

-0.0 

*55.9 

64.0 

99.9 

* 

14.621 

-25.o,9 

-o.o 

472.1 

63.7 

99.7 

«■ 

14.871 

-2579.8 

-0.0 

4b5.8 

63.3 

98,9 

* 

15.121 

-2617.6 

-o.o 

502.2 

63.5 

96. 6 

* 

15.371 

-265j.8 

-o.o 

518.0 

63.7 

98.3 

* 

15.621 

-2693?.  5 

-0.0 

534.6 

83.6 

S&.l 

* 

15.871 

-2732.8 

-0.0 

551,5 

63.2 

98.1 

* 

16.121 

-2771.0 

-0.0 

566.1 

62,6 

97,3 

* 

16.371 

—2808 . 7 

"O.O 

580.9 

61.? 

97.0 

* 

16.621 

-2847.5 

-0.0 

597.3 

61.8 

96.3 

* 

16.871 

-2883.2 

-0.0 

612.9 

62.2 

96.2 

* 

17.121 

-2921.5 

-0.0 

627.7 

60.4 

95,7 

* 

17.371 

-2956.4 

-0.0 

643.8 

57.7 

95.2 

V‘ 

17.621 

-2996.6 

-0.0 

659.2 

54.7 

94.5 

* 

17.871 

-3033o6 

-0-0 

670.3 

57.3 

94,0 

* 

18.121 

-3072.0 

-o.o 

683.2 

50.7 

94.1 

* 

18.371 

-3107.2 

-0.0 

694.7 

50.4 

94.1 

4 


U-MAY 

-66  WORTH 

40  SPACE 

POSITIONING 

PROGRAM 

LIC 

5055 

DROP  NUMBER 

1073 

*LT  44 

ft 

TIME 

X 

y 

alt 

R/C 

TOTAL  VELOCITY 

• 

SECONDS 

r«? 

FEET 

FEET 

FT/SEC 

KNOTS 

* 

-5.053 

1183.8 

-0.0 

60.9 

-8.3 

121.0 

* 

-4,80? 

1133.1 

-0.0 

78.4 

—10.6 

121.0 

• 

—4.553 

1063.9 

-0.0 

75*1 

-12.9 

122.0 

• 

-4.303 

1031.2 

-0.0 

71.4 

-14,9 

103.5 

* 

—4.053 

960.1 

-o.o 

68.1 

—16.6 

109.9 

* 

-3.803 

925.5 

-0.0 

63.1 

-18.2 

116.4 

* 

—3.553 

949.8 

— C;C 

58.6 

-19.6 

123.0 

ft 

-3.303 

825.1 

-0.0 

53.4 

-21,3 

129.6 

* 

-3.053 

7/3.1 

-0*0 

47,7 

—22. 1 

136.2 

* 

-2.803 

720.7 

-0.0 

4?.,0 

-22.8 

143.7 

* 

-2.553 

667,9 

-0.0 

36,2 

-22,5 

126.0 

* 

-2.303 

616.7 

-0.0 

30.3 

-21.4 

126.5 

ft 

— 2e 053 

561.5 

-0.0 

24,6 

-20.0 

126.7 

* 

-1.803 

508.0 

-0.0 

20.3 

-18.6 

127.1 

a 

-1.553 

454.6 

-0.0 

16.2 

-16.4 

127,1 

* 

-1.305 

401.3 

—0.0 

11.8 

-13.9 

127.4 

a 

-1.053 

347.0 

-C»Q 

8.0 

-11.4 

127.6 

« 

-0.603 

294.0 

-0.0 

6.0 

-9.1 

227.5 

* 

-0.553 

239.4 

-0,0 

4.3 

-6.2 

127.4 

« 

-0.303 

105*6 

-0.0 

3.6 

-3.7 

127.4 

« 

-0.053 

132.9 

-0,0 

1.7 

-2,4 

150*1 

• 

0.197 

78.8 

—0,0 

2.3 

-2.9 

142.9 

« 

0.447 

24.2 

-O.o 

2.6 

-2.3 

136. 6 

a 

0.697 

-U*.0 

-0.0 

1.9 

— 2.4 

229.6 

• 

0.947 n 

—5ft. 6 

-0*0 

—1,6 

-2.9 

122.3 

* 

1.197 

-141.6 

-0,0 

0.5 

— 3.-' 

115.0 

a 

1.447 

-194.2 

—0.0 

-1.2 

—2.5 

107.9 

• 

1.697 

-249.3 

-0.0 

—1.6 

-0.7 

130.2 

« 

1.347 

-304.7 

-^0.0 

-3.2 

0.2 

130.2 

• 

2.197 

-360.3 

-0.0 

~2«? 

2.6 

130.6 

a 

2.447 

—416.6 

-0.0 

-0.7 

4.1 

130.8 

« 

2,657 

— 47t?f 7 

-0,0 

0.8 

4,5 

130.7 

* 

2.947 

-525.2 

-0.0 

2.5 

4.1 

130.7 

« 

3.197 

-580.6 

-0.0 

3.2 

3.8 

130.9 

r 

3.447 

-635.8 

—0.0 

3.3 

3.0 

130.9 

• 

3.697 

—690.° 

—0^-3 

4.0 

2.7 

132.0 

* 

5.947 

~746.1 

-0.0 

5.7 

2.6 

131.0 

* 

4.197 

-801.6 

— c.o 

5.4 

3.3 

131.1 

• 

4.447 

-856.9 

-0,0 

6.6 

4.2 

131.6 

* 

4.697 

-922.1 

-0.0 

6.6 

5.5 

131.8 

# 

4.947 

-96/.? 

-0.0 

8.9 

8.6 

132.0 

» 

5.197 

-1025.5 

-0.0 

11.2 

11.5 

132.6 

* 

5.447 

-107?, 6 

-0.0 

13.9 

15.2 

133.1 

* 

5.6S7 

—2135.^ 

-0.0 

19.0 

18.6 

133.5 

» 

5.947 

-1192.2 

-0,0 

23.6 

22.9 

234.0 

* 

6.197 

-1248.6 

-0,0 

29.6 

27.1 

134.6 

• 

6.447 

-1304,9 

—0,0 

36.8 

32.3 

134.7 

• 

6,657 

-2361.3 

-0.0 

46.0 

37.9 

135.3 

a 

6»9*»7 

-1417.6 

-0,0 

54.8 

42.9 

135  >4 

• 

7.147 

-1472.6 

-0.0 

68.1 

*-7.  3 

135.6 

• 

7.447 

—1530.7 

-0.0 

80.3 

51.0 

135.1 

ft 

7.697 

-1585,0 

—0.0 

93.2 

54.6 

134.7 

Ht 


NORTH 

40  SPACE 

POSITIONING 

PROGRAM 

ft 

LIC 

5055 

DROP  NUMBER 

1073— MAY-66 

STA  82 

• 

TIKE 

X 

Y 

ALT 

R/C 

TOTAL  VELOCITY 

ft 

SECONDS 

FEET 

FEET 

FEET 

FT/SEC 

KNOTS 

ft 

7.947 

-1640.0 

-0.0 

107.2 

56.7 

134.5 

ft 

6.197 

-1694.2 

-C.0 

121.6 

60c0 

133.8 

* 

6.447 

-1748.2 

-0.0 

137.6 

62.3 

133.9 

ft 

8.697 

-1804.1 

-0.0 

152.8 

64.0 

133.5 

ft 

8.947 

-185w.5 

-0.0 

170.4 

65.7 

133.0 

ft 

9.197 

-1910.7 

-0.0 

286.1 

66.9 

132.5 

ft 

9.447 

-1963.6 

-0.0 

202.6 

68.7 

132.0 

ft 

9.697 

—2016.0 

-o.o 

220.5 

69.2 

131.7 

ft 

9.947 

-2069.1 

"0.0 

237.8 

?9.4 

131.1 

ft 

10.197 

-2121.7 

-0.0 

256.7 

71.3 

130.9 

ft 

10.447 

-2173.4 

-0.0 

273.0 

71.9 

130.4 

ft 

10.697 

-2225.2 

-o.o 

291.5 

73.1 

129.5 

ft 

10.947 

-2277.2 

-0.0 

309.9 

74.2 

129.1 

ft 

11.197 

— 232i»l 

-0.0 

328.0 

75.5 

126.7 

11.447 

-2377.7 

-0.0 

348.0 

75,9 

127.8 

ft 

11.697 

-2429.3 

-0.0 

367.7 

75.7 

126.8 

ft 

11.947 

-2479.1 

-0.0 

365.7 

75.2 

126.2 

ft 

12.197 

-2527.9 

—0.0 

404.9 

74.6 

125.1 

ft 

12.447 

-2577.5 

-0.0 

423.1 

74.2 

124.0 

ft 

12.697 

-2627.0 

-0.0 

441.7 

74.5 

123.6 

ft 

12.947 

-2674.3 

-0.0 

460.2 

73.8 

122.7 

ft 

13.197 

-2722.7 

-0.0 

478.8 

73.0 

122.0 

ft 

13.447 

-2771.6 

-0.0 

497.9 

71.3 

120.5 

ft 

13.697 

—2818.0 

-0.0 

514.8 

70.0 

119.8 

ft 

13.947 

-286  7,2 

-c.o 

532.0 

68.  6 

118.8 

ft 

14.197 

-2911.2 

.  -o.o 

548.4 

67.3 

118.2 

ft 

14.447 

-2959.3 

-O.o 

565.9 

67.1 

118.2 

ft 

14.697 

-3006.4 

-0.0 

582.3 

66.  8 

117.5 

ft 

.  14.947 

—3053. 6 

-0.0 

598.7 

66e2 

117.0 

ft 

15.197 

—3103.6 

-0.0 

615.6 

65.9 

116.5 

ft 

15.447 

—3145.3 

-0.0 

632.1 

65.3 

116.0 

ft 

15.697 

-3189.7 

-o.o 

647.7 

64.5 

115.1 

15.947 

-3238.7 

-0.0 

664.9 

63.6 

114.7 

ft 

16.197 

-3284.1 

-0.0 

679.8 

63.6 

114.7 

ft 

16.447 

-3327.8 

-0.0 

695.4 

63.2 

114.1 

ft 

16.697 

-3373.9 

-o.o 

711.1 

61.9 

112.8 

ft 

16.947 

-3419.3 

-0.0 

728.1 

61.1 

112.4 

ft 

17.197 

—3463.9 

-0.0 

742.5 

39.2 

112.0 

ft 

17.447 

-3508.5 

-0.0 

756.6 

57.2 

110.9 

ft 

17.697 

-3552.8 

-0.0 

771.1 

55,  « 

110.4 

ft 

17.947 

-3597.7 

-0.0 

784.2 

54.8 

109.8 

ft 

1B.197 

-3641.0 

-0.0 

797.7 

53.5 

109.0 

ft 

18.447 

-3684.2 

-0.0 

812.4 

51.6 

IO60O 

ft 

18.697 

-3728.9 

-0.0 

824.4 

50.2 

106.4 

ft 

18.947 

-3772.4 

-0.0 

836.4 

48.6 

106.1 

ft 

19.197 

-3815.2 

-0.0 

847.8 

46.0 

104.7 

ft 

19.447 

-3855.3 

-0.0 

859.8 

44.5 

104.1 

ft 

19.697 

-3901.7 

-0.0 

871.8 

43.2 

103.6 

m 


. 


l-WAT-66 


Tfi^ 

seconds 
-*.0*? 
-4.7 9? 
-*4.542 
-».?92 
-4.04? 
-3>792 
-5.54? 
-3.292 
-3.042 
-2.77? 
-2.44? 
-2*232 
-2.04? 
-1.7«>2 
— 1.5A2 
-1.292 
-1.0*2 
-0.792 
-0**4? 
-0.?O2 
-0.242 
0.208 
o.4«8 
0.705 
0.9?8 
1.20* 
1.458 
1.708 
1.958 
2.208 
2.45? 
2. 70R 
2.95S 

3.208 
3.4*8 
3.7Q8 
3,9*8 
4.?n? 
4*458 

4.708 
4.0** 

5.208 
5.4** 
9.70P 
5.958 

6.208 
604$fi 

6.708 
6.9*8 
7.  208 
7.4J58 
7.70* 


X 

-  FEET 
!?3d»5 

1183.8 

-  U2C.C 
107?  *6 
1020.0 

46W 
9  0A.6 
851.* 

794.2 

758.3 
682.0 

625.5 
r-4g.? 
*10,9 
454*0 

396.6 

339.6 

281.8 

22*. 3 

1*9.6 
108.2 
50.6 
-7.5 
—66.3 
-4?  4.8 
-1*5.0 
-241.3 
-300.4 
-35J.4 
-41*».l 
-475.4 
-*2«».l 
—592*8 
—6*0.6 
-710.. 
-768.6 
—828.3 
-887.7 
—346.6 
-1006.1 
-1067.2 
—1128.0 
-1 3  81.4 
-1  ’46.6 
-23C1.0 
-T»6tt.7 
-14*1,7 
-1479.3 
-15**.] 
-1*90.6 
-1646.6 
-169V.7 


SCPTh  40  sp.Ace 
LIC  5035 

y 

FEET 
-0.0 
-c.o 
-0.0 
-0*0 
— O.G 
—0.0 
-o.f* 
-0.0 
-c.o 
—0.0 
-0.0 
-0.0 
-O.o 
-O.G 

-o.c 

-0,0 

—o.o 

-0.0 

-0.0 

-c.o 

-c.o 

-c.o 

-0*0 

-c.o 

-0.0 

-o»n 

-0.0 

-0.0 

-0.0 

—0.0 

-C..0 

—O.G 

-0.0 

-OoO 

-0.0 

-a.o 

-0.0 

-0.0 

-0*0 

-o.o 

-0.0 

—0*0 

-a.O 

-0.0 

*0.0 

-c.o 

—O.G 

-0.0 

—4.0 

-0.0 

—O.G 

-0.0 


POifTIQK!'<G 
DROP  NURSES 
ALT 
FEET 
Be,  5 
?5.6 

83.3 

79.5 
74,8 
70*7 

65.7 
61.1 

-55.7 

53.6 

43.4 

39.8 

34.4 
2  9.9 

24.5 

20.5 
16.2 

12.7 

9.6 

6.9 

4.9 

3.7 

2.4 

2.8 

3.8 

4.5 
5.3 
7.1 
9.0 

11.6 

15.1 
18.6 

21.3 

24.4 
25o7 

26.3 

27.6 
28.0 

32.1 
34.0 

38.7 

44.2 

50.8 
5«.2 
68*3 

80.4 
82.6 

106.6 

121.2 

136.7 

153.4 

170.9 


PROGRAM 

1075 


ft/C 

total  vna 

FT/SEC 

KNOTS 

-8.6 

129.6 

-10.8 

229.7 

—13. 1 

130.0 

-15.2 

130.8 

-16*8 

131.4 

-18.4 

132.5 

-19.2 

133.3 

—19.  ? 

134.1 

—20a* 

134.2 

-20.9 

134.6 

-2 1.0 

135.0 

-20.9 

115.1 

-20.* 

235.6 

-19.4 

135.9 

-18.2 

136.1 

-16.7 

236.2 

-15.2 

126.3 

-13.2 

136.7 

-21.3 

137.0 

-9.2 

237.2 

-6.7 

137.5 

-4.0 

137.9 

-1.5 

138.1 

0.6 

138.2 

2.5 

138.6 

*.3 

138.6 

5.6 

138.6 

7.4 

138.6 

9.5 

138.8 

11.0 

138.9 

11.9 

138.7 

11.7 

139.0 

1C.1 

139.0 

8.1 

139.4 

6.5 

139.7 

5.8 

140*5 

6.0 

141.2 

8.3 

141.6 

11.5 

142.0 

15.4 

14  2.? 

20.0 

i4  2,2 

25.3 

14J.9 

30.8 

141.9 

36.1 

141.5 

41.8 

141.0 

47.1 

140.4 

51.8 

139.* 

56.2 

128.8 

60.4 

137.6 

64.8 

2^6.3 

67.3 

135*2 

69,8 

134.2 

su 


I 


NORTH  40  SPACE  POSITION!?*  PROGRAM 


♦ 

LIC  5055 

DROP  NUMBER 

1075— HAY— 66 

STA  62 

• 

THE 

X 

r 

ALT 

P/C 

TOTAL  VELOCITY 

SECONDS 

PEE! 

FEET 

FEET 

FT/SEC 

KNOTS 

• 

7.953 

-1752.8 

-0.0 

189.3 

71.7 

133.0 

* 

8.208 

-1?<\».5 

—0.0 

2C6.9 

72.2 

132.1 

* 

8.458 

—1857.5 

-c-.c 

225.4 

71.9 

131.3 

* 

8.708 

-1010.1 

-0.0 

24?,9 

71.1 

130.3 

• 

8.o4« 

—196*0*3 

-0.0 

261.7 

70.6 

129.2 

* 

9.208 

-2014.1 

-0.0 

278.5 

69.7 

126*1 

♦ 

9.4*8 

-2065.0 

-0.0 

205,6 

69,2 

127.1 

Q 

9.708 

-2TT5.6 

-0.0 

31*. 3 

69.? 

125.4 

* 

9.958 

-2165.3 

-G.Q 

330.4 

69.1 

124,7 

• 

10,208 

— 2215. 2 

-0.0 

347.7 

69. C 

124.1 

« 

10.4*-8 

—2762.0 

-0.0 

364.7 

f  8.7 

123.6 

• 

10*708 

-231*1.5 

-0.0 

382.1 

68.3 

122*8 

* 

10,O4p 

-2’57.7 

-n„n 

390.2 

67.3 

121.6 

* 

11.208 

-7411.2 

-0.0 

416.2 

66.8 

121.0 

* 

11.458 

— 245E.Q 

—0.0 

432.6 

66.5 

119'** 

* 

11.708 

-2595.0 

-0.0 

448.3 

65.7 

11  *.2 

# 

11.958 

-2552.7 

-c.o 

465.3 

65.1 

r 

* 

12.208 

-2597.1 

-0.0 

482.4 

64.7 

116.7 

* 

12.448 

-744'J.O 

-0.0 

497.5 

64.1 

115.7 

* 

12. ™8 

-7497.0 

-c.* 

517.4 

63.2 

114.9 

12.958 

-2736.9 

-o.c 

529.2 

62,3 

!  1 4,1 

• 

17.204 

-2^81.9 

-c.o 

544.8 

62.0 

113.4 

* 

17.458 

-262T.9 

-0.0 

560.7 

61.1 

112.5 

♦ 

13.708 

-2872.2 

-0.0 

575.4 

6G.3 

111.9 

• 

13.956 

-29V/.1 

-n.o 

590.5 

59.1 

111.0 

♦ 

14.2P8 

— 2°6’ .1 

-c.n 

504.0 

58.0 

no. ? 

« 

14.458 

-30-05.1 

-n.O 

619.? 

86.9 

lw>.7 

♦ 

14,708 

-■'048.9 

-0.0 

633.4 

55.3 

109.1 

* 

14,958 

-3098.1 

-O.G 

647.6 

54.2 

108.8 

* 

15.208 

-3136.9 

-0.0 

etO.S 

52.5 

106.2 

♦ 

15.448 

-31*0.4 

-c.r 

677.1 

51.8 

107.6 

4 

15.706 

-372^.7 

-0.0 

666.8 

50.5 

107.1 

*■ 

15.95P 

-3?67.2 

— V.O 

608.3 

49.5 

106.4 

♦ 

14.208 

-3710.0 

-0.0 

711.0 

48.2 

106.1 

♦ 

14.456 

-3446.8 

-0.0 

720.3 

46.4 

106.2 

• 

16.708 

—3735.5 

-0.0 

734,4 

44.  5 

106.1 

* 

16.958 

— *&*n,n 

-n.o 

744.5 

47.1 

105*7 

* 

17.208 

-*444.4 

—c.o 

745.4 

38,9 

105.1 

♦ 

17,4*4 

— 7*7#  ,8 

-".0 

76*. 0. 

36.3 

104.7 

« 

17,708 

-3569.7 

-0.0 

77V.3 

33.5 

103.9 

* 

17.758 

—361 i.3 

-0.0 

78i.O 

31.1 

103.7 

* 

18.206 

-3655.9 

-0.0 

789.3 

29,2 

103.9 

fc 

« 


* 

* 


* 

* 

* 

» 

* 


1*.-MAY~44- 

TINE  T  • 
SECONDS 
-3.19? 
-3.143 
*2.893 
—2.643 
-2.393 
-2.143 
-1.893 
-3.643 
-1.393 
-1.1*3 
-0*893 


.JiOetK  *0  SPACE  POSITIONING 
"  LIC  5053  ■  DROP  NUMBER 


X- 

EEET 

790.9 

735.2 

679.7 
624*6 

568.2 
511*8 
456.1 
399.4 

342.8 

286.3 
'  779.5 


Y 

FEET 

-0.0 

“0.*3 

-0*0 

-O.C- 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 


ALT 

FEET 

51.7 

46.8 

41.3 

36.3 
3’-. 9 

27.3 
22.1 
18.6 
13.7 
10.6 

8.6 


| 

? 

| 


* 

-0*643 

17>.6 

-0.0 

6.4 

* 

-C.393 

116.1 

-0.0 

4.6 

* 

-0.143 

59.3 

-0.0 

3.5 

ft 

0.107*  >44 

1.8 

-0.0 

-2.3 

ft 

0.357 

-55.6 

-0,0 

2*6 

* 

0.S07 

-111.5 

-0.0 

2.4 

* 

G.857 

-167.7 

-0.0 

2.6 

* 

1.307 

-226.4 

-o.o 

1.8 

ft 

1.8*7 

->62.6 

-0*0 

1.6 

* 

1.607 

-341.4 

-0.0 

-  l.o 

* 

1.857 

-309. 0 

-0.0 

2.0 

* 

2.107 

—456.6 

-0.0 

4.9 

* 

7!. 357 

-513.7 

—0.0 

9.2 

* 

2.607 

-571.1 

—0*0 

12,7 

* 

2.857 

-627.4 

■i-8.0 

18.8 

ft 

3.107 

-685.3 

-0.0 

22.5 

* 

3.357 

-742.1 

—0*0 

26.8 

♦ 

3.60' 

—800.2 

—0.0 

31.0 

* 

34857 

-857-8 

-0*0 

36*0 

* 

4.107 

-915.8 

-0.0 

41,0 

ft 

4,357 

— o?2«9 

-0.0 

47 .1 

* 

4.607 

-1031.5 

-0.0 

34  a  6 

* 

4.857 

-1088*9 

-0.0 

62.9 

ft 

5.107 

-1145.7 

-0.0 

•  72.6 

* 

5.357 

-1203.1 

■  -0.0 

63.6 

ft 

-  5.607 

-1260. C 

-0.0 

96.2 

ft 

5.857 

—1315.8 

-9.0 

110.5 

* 

6.107 

-1369.4 

•-UG 

126.3 

ft 

6.357 

-1425.7 

-0.0 

140*8 

♦ 

6.607 

-1479.6 

-e.c 

■  i$f5,o 

* 

6.857 

-1593.8 

—0.0 

174.7 

ft 

7.107 

-1587*5 

-0.0 

191.6 

* 

7.357 

-1640.7 

-0.0 

209.4 

* 

7.607 

-1693.6 

-0.0 

225.6 

ft 

7.857 

-1744.9 

-0.0 

244.6 

ft 

8.107 

-1797.7 

-0.0 

262.9 

ft 

8.357 

-184*. i 

-0.0 

280,8 

ft 

8.607 

-1899.5 

-0,0 

299.3 

•ft 

8.857 

—1952*0 

— 0,0 

317.2 

ft 

9.107 

—199*.? 

-3,0 

335.2 

ft 

9.357 

-2050.0 

—0.0 

353.5 

PROGRAM 
1115 

R/C 
FT/SEC 
-19.4 
-19.9 
-20.0 
-19.6 
-18.8 
—18*3 
-17.4 
-16.0 
-14.0 
-11.7 
-9.7 
—7.5 
—5.6 
-4.0 
-2.4 
-1.4 
-1.0 
-1.0 
—0.  8 
0.8 


7.4 

11.8 

15.1 
17.0 

17.6 
17.9 

13.3 
18-7 
21. C 

23.2 

27.6 
3i*7 

36.7 
42.0 

47.7 

52.6 

57.2 

6i.O 

63.8 

65.9 

67.4 

69. 5 

69.9 
70.8 

71.7 
72.1 

72.5 
72.5 

72.3 
72*2 

71.8 


PUT  47 

TOTAL  VELOCITY 
KNOTS 

131.6 
131.9 

132.4 

132.8 
133.1 
133*3 
J  33.8 
134.0 

134.3 

134.6 

134.7 

134.9 
135.0 
134.9 

134.7 
135.0 

134.9 

135.3 

135.9 

136.5 

136.7 

136.5 

136.3 
135.9 

135.8 
136.0 

136.3 

136.7 
137.0 

137.3 

137.7 

137.6 

137.7 

137.8 
137.7 

136.9 
136.5 
136.0 

135.4 
134.0 

134.4 

133.9 
132. § 

•a 


131.4 

130.4 
130.0 

128. 5 
127.8 
126.2 
125.0 
124.0 


« 


NORTH 

40  SPACE 

POSITIONING 

PROGRAM 

« 

LIC 

5055 

DROP  NUM8ER 

111  5— MAY-66 

STA  E2 

# 

TIME 

X 

Y 

ALT 

R/C 

TOTAL  VELOCITY 

* 

SECONDS 

FEET 

FEET 

FEET 

FT/SEC 

KNOTS 

* 

0.607 

-2097.7 

-030 

371.2 

71.6 

122.6 

* 

9.857 

-2146.9 

-0.0 

389.2 

71.5 

122.1 

10.107 

-2195.5 

-0.0 

407.0 

71.0 

120.9 

* 

10.357 

-2242.1 

-0.0 

424.6 

70.9 

120.0 

* 

10.607 

-2289.9 

-0.0 

442.9 

70.7 

119.1 

* 

10.837 

-2336.6 

-C.0 

459.5 

70.2 

118.2 

* 

11.107 

-2332*4 

-0.0 

477.9 

69.6 

117.3 

* 

11.357 

-2429.8 

-0.0 

495.2 

68.6 

116.3 

* 

11.607 

-2475.3 

-0.0 

512*0 

68.6 

115.9 

* 

11.857 

-2519.7 

-0.0 

528.9 

67.6 

114.8 

9- 

12.107 

-2565.7 

-0.0 

545.4 

67.3 

113.7 

* 

12.357 

-2611.8 

-0.0 

563.2 

.  67.2 

113.0 

# 

12.607 

-2654.6 

-0.0 

579.0 

67.3 

112.6 

* 

12.857 

-2699.1 

—0.0 

596.0 

66.5 

111.4 

* 

13.107 

-2742.5 

-0.0 

612-9 

65.5 

110*8 

# 

13.357 

-2787.2 

-0.0 

629.9 

64.7 

110,5 

SSI 


19-MAY— 66 


N«.  49 

TUTXL--TEOJCTTT- 

AfiOTS 

140.** 

141.1 


142.6 


* 

* 

» 

~ IF - 

4#  0o6 
4.316 
4.566 

"5',-TO- 

~=9 

—987*1 

-1047.5 

— — ~ri  i-tf.a 

-0.0 

-o.o 

-0.0 

rrr 

4.3 

3.2 

u.< 

-OTT~ 

-0.3 
— 0«4 

143.2 

143.3 
147,6 

144.3 

* 

* 

5.066 

5.326 

-1170.0 

-1231.1 

“  -O.o 
-0,0 
-OtO 

3*2 

2*9 

=0T2“ 

0.7 

144.6  - 

144.7 

* 

5V566~ 

”-279274 

—1353.3 

-1414,7 

2*6 

144.9 

• 

• 

- 

5.816 

6.C66 

~6T316r- 

V.  V 

-o.o 

-o.o 

4*2 

5.3 

7.5 

"  477 - 

6.8 

9.4 

“Wjjr- 

145.8 

146.1 

* 

# 

6.566 

6.616 

-1538.8 
-18 GO. 5 

—o.o 

-0.0 

-o.p 

— 2074" 
12.9 
17.6 

'  -  '  ttT*  ' 

14.9 

17.9 

146v5 - 

146.8 

T*  066 

=258270  - 

• 

• 

7.316 

7.566 

—1724.2 

-1787.4 

-0.0 

-0.0 

26.0 

34.7 

'  "  ‘  ~20«  6 - 

23.7 

25.8 

1-  /W~ 

147.9 

147.9 

- - 

NORTH 

LIC 

40  SPACE 
5055 

POS ITIUNING 
DROP  MJM3ER 

PROGRAM 

li29-*A7-66 

STA  62 

**nc 

t 

ALT 

R/Q 

TOTAL  VEi  fiCtTY” 

SECONDS 

FEFT 

Pter 

rEF.T 

FT/SEC 

A.Nors 

7.816 

*1849.7 

-o.e 

41.1 

23,5 

147*5 

o  •  06o 

=1910*9- 

-970 

-aim 

- 30nr4~~ 

147  .0 

8.3X6 

*2972.4 

-0,0 

55.9 

32,9 

146.3 

6*566 

•2035.0 

-0.0 

65.1 

36,0 

145,9 

o#  81 6 

•2094,2 

•070 

- tjtt- 

38*  2 

— ray?? 

9.066 

•2154,8 

-0,0 

84.1 

40.4 

145.5 

9.216 

•2215.0 

-0.0 

95.1 

42.1 

145.1 

7*700 

•*4273 

"HJ.O 

t1 > M 

jjtfspimra -ftafrat— -  rw  — 

14* *6  1 

9.616 

•2335,6 

-0.0 

116.3 

44*  8 

144.2 

•2394.6 

-0.0 

127.8 

46.2 

143,6 

witoP'v ihu  r  t  —  a  h  1  i 

-CTO 

r39nr- 

-47T9~ 

— 34371 - 

10.566 

-2513.5 

-0.0 

151.5 

49,3 

142,8 

10.916 

•2571.9 

— 0*0 

164.1 

51,1 

142.1 

11*066 

•2630.6 

£  TT  mV 

- “327  T— 

141.3 

11.316 

•2689.6 

-0.0 

190.5 

54.1 

141,9 

11.566 

-2745.6 

-0.0 

204.5 

55.1 

146.6 

11*616 

-2803.9 

-5.0 

2 18*4 

53,4 

1*6.4 

12.066 

•2861.4 

-o.o 

252.4 

55.4 

140.1 

12.716 

-2918.7 

—0.0 

246,5 

55.1 

140.2 

—2976.3 

259.6 

34#  7 

- 13976 - 

12.816 

-3034.0 

—0.0 

273.8 

54.4 

139.1 

13.066 

-3090.9 

-O.o 

287.1 

54.0 

11§*4 

"=0.0 

6i«n-'s 

- 53.9 

137 .  J 

13.566 

*3203.6 

314.1 

5  ^*  4 

137,3 

13.816 

•3259.8 

327.4 

53.7 

137.0 

14* 066 

VT]  M  i  1  1 

-o.o 

i.U*  ( 

33.6 

i.,6.4 

14.316 

•3372,5 

—0,0 

353,8 

53.9 

136.2 

14.566 

-3427.9 

-0.0 

368.0 

54.7 

135.6 

14.616 

=3482.7 

—0.0 

- 33073- 

- 537-3— 

11373 - 

15.066 

-3539.0 

-0.0 

394,9 

55.6 

135.1 

15.316 

-3592.6 

—o.o 

409.7 

55,2 

134,7 

15* 

*  1649.1 

—0,0 

*23  *4 

33*  3 

134.1 

15.816 

-3704.4 

—0,0 

436.9 

54.6 

133,8 

16.066 

-3758.2 

-0.0 

450.1 

54.0 

133.8 

16.316 

-3811»6~ 

-O.o 

464.1 

- J37~S — 

133.2 

16.566 

-3868.1 

-o.o 

477.1 

53.3 

133.2 

16.816 

-3922.4 

-0.0 

490.9 

53.1 

132.5 

II  II  B  1 II 

-0.0 

i  |  M  l  ‘LTT*M 

- ,2|| 

IK&HtinpJ’CT  IHHftSi 

17,326 

-4031.3 

-0.0 

526.4 

53.0 

130,6 

17.566 

-nrrre 

-4082.6 
-4135.8 - 

-0.0 

=0.0  " 

530.0 
- 547.5 

53.1 

- 53T2 — 

129.7 

- 32879- 

tKL' 


01-JUN-66  NORTH  40  SPACE  POSITIONING  PROGRAM 


* 

TIME 

X 

LIC  5055 

Y 

DROP  NUMBER 
ALT 

1236  FLT  56 

R/C _ TOTAL  VELOCITY 

* 

SECONDS 

FEET 

FEET 

FEET 

FT/SEC 

KNOTS 

ft 

-4.594 

1114.0 

-0.0 

46.6 

-22.2 

132.4 

# 

-4.344 

1058.0 

-0.0 

41.8 

-19.3 

132.2 

* 

—4.094 

1002.8 

-0.0 

36.4 

-16.8 

131.9 

* 

-3.844 

947.0 

-0.0 

32.3 

-15.1 

131.6 

* 

—3.594 

891.9 

-0.0 

30.2 

-13.4 

131.4 

* 

-3.344 

836.4 

-0.0 

26.5 

-12.4 

131.3 

* 

-3.094 

781.4 

-0.0 

23.8 

-12.9 

131.1 

* 

—2.844 

726.1 

-0.0 

20.8 

-12.1 

130.9 

ft 

-2.594 

670.8 

-9.0 

17.3 

-1J.  0 

130.8 

• 

—2.344 

615.9 

•  -0  .* 

12.7 

-10.2 

130.9 

• 

-2.n44 

661.0 

-n,.i 

13.2 

—9,4 

130.7 

* 

-1.844 

505.6 

-0.0 

10.6 

-8.2 

130*6 

ft 

-1.594 

450.1 

-0.0 

8.2 

-7.4 

130.4 

ft 

-1.344 

396.0 

-0.0 

5.7 

-7.6 

130.3  _ 

ft 

-1.094 

340.6 

-0.0 

4.6 

-5.6 

129.7 

ft 

-0*844 

286.0 

-0,0 

2.8 

—4*0 

129*5 

ft 

-ft  ,*44 

230.9 

-0.0 

1.9 

-2.3 

129.2 

ft 

-0.344 

177.7 

-0.0 

2.7 

-1.5 

129.1 

* 

-0,094 

122.4 

-0.0 

1.7 

-1.2 

129*0 

ft 

68.7 

-0.0 

2.3 

-1.5 

129.1 

ft 

0.406 

13.0 

-0.0 

1.5 

-2.4 

129.1 

ft 

0.656 

-40.5 

-0.0 

0.4 

-3.0 

128.7 

+ 

rtfonA 

— 1 r=5.4> 

-O-o 

0.1 

-3.2 

129.0 

ft 

1,156 

-149.2 

-0.0 

-1.2 

-2.0 

128.8 

ft 

1.406 

-202.9 

-0.0 

-2.6 

-2.4 

129.2 

ft 

1.656 

-259.2 

-n.n 

-1.9 

-1.4 

129.1 

ft 

1.506 

-312.5 

-0.0 

-2.7 

—0.5 

129.1 

ft 

2.156 

-367.9 

-0.0 

-3.2 

0.0 

129.0 

ft 

2.406 

-421.8 

-0.0 

-1.7 

-1.5 

128.3 

ft 

2.656 

-475.4 

-0.0 

-2.6 

-2.3 

129.3 

ft 

2,906 

-530.6 

-0.0 

-2.4 

— 2r  8 

128.5 

* 

3.156 

-583.4 

-n.n 

-5.8 

-3.2 

126.?  _ 

ft 

3.406 

-641.9 

-0.0 

-6.0 

-2.2 

124.7 

ft 

3.656 

-691.0 

-0.0 

-5.9 

-1.2 

122.4 

ft 

3.906 

-740.6 

-a.o 

-5.7 

1.4 

126.0 

ft 

4.156 

-790.8 

-0.0 

-5.6 

2.4 

128.7 

ft 

4.406 

-841.5 

-0.0 

—5.4 

2.8 

132.2 

* 

4,65^ 

-913.3 

— ri -o 

-3.0 

3.2 

135.2 

ft 

4,906 

-966.7 

-0.0 

3.2 

134.7 

* 

5.156 

-1020.1 

-0.0 

-2.3 

2.5 

131.2 

♦ 

5.406 

-1078.5 

-1,5 

0.9 

126.7 

ft 

5.556 

-1127.8 

-0.0 

-0.5 

0.6 

121.2 

ft 

5.906 

-1177.9 

-0.0 

-1.3 

-0.4 

123.2 

JL 

6,156  .  . 

-1236.6 

-n.n 

-2.2 

-ft. 7 

1 25.3 _ 

# 

6.406 

-1267.1 

-0.0 

-1.2 

-0.1 

128.2 

* 

6.656 

-1343.7 

-0.0 

-3^0 

1.8 

13C.3 

* 

6.906 

-1398.4 

.  -n.n 

4.8 

)  .7 

* 

7.156 

-1449.6 

-0.0 

-0>5 

6.6 

134.4 

* 

7.406 

-1504.4 

-0*0 

2.0 

9.8 

129.0 

* 

7,666 

-1560.5 

—n.n 

5.9 

11.6 

130*7 

* 

7.906 

-1616.4 

-0.0 

7.0 

12.0 

132.0 

• 

8.156 

-1668.9 

-0*0 

11.8 

12.9 

131.3 

m 


* 

# 

T£HE 

NORTH  40  SPACE 
LIC  5055 

X  Y 

POSITIONING 
DROP  NUMBER 
ALT 

PROGRAH  PUT  S'? 

1237-JUN— 66  STA  82 

R/C  TOTAL  VELOCITY 

* 

SECONDS 

FEET 

FEET 

FEET 

FT/SEC 

KNOTS 

* 

-10.500 

1370.9 

-oi.o 

98.7 

-10.2 

125.7 

* 

-10.250 

1313. 1 

-0.0 

95.3 

-13.6 

123.8 

• 

-10. COO 

1265.6 

-0.0 

91.7 

-16.7 

125.  8 

# 

-9.750 

1212.6 

-0.0 

87.3 

-20.0 

126.0 

* 

-9.500 

1159.5 

“O.o 

80.9 

-21.9 

126.2  _ 

« 

-9.250 

1106.7 

-0*0 

75.4 

-22.0 

126.2 

* 

—9. 000 

1053.3 

-0.0 

69.1 

-21.3 

126.0 

* 

-8.750 

1000.7 

—0.0 

63.4 

-19.3 

126.0 

* 

-8.500 

948.0 

“0.0 

60.4 

-18.5 

125.9 

* 

-8.250 

895.1 

-0.0 

55.4 

“18.4 

125.9 

• 

-8. OOP 

84*. 5 

-0*0 

52.0 

-38.6 

126.0 

* 

-7.750 

769.0 

-0.0 

46.2 

-19, C 

1 26  e  1 

» 

-7.500 

736.1 

-0.0 

40.3 

-18.4 

126.0 

* 

-7,250 

682.9 

-0.0 

36.5 

-19.0 

126.1 

* 

-7.000 

629.8 

-0*0 

32.5 

-17.9 

126.2 

« 

-6.750 

577.2 

-0.0 

28.6 

-17.1 

126.1 

« 

-6.500 

523,7 

-0.0 

22.1 

-16.5 

126.1 

* 

-6.250 

470.8 

-0.0 

19.2 

-15.4 

126.1 

♦ 

-6.000 

4J7.9 

-0.0 

15.3 

-14.0 

126.1 

* 

-5.750 

364.5 

-0.0 

12.5 

-12.4 

125.8 

* 

-5.500 

311.5 

-0.0 

9.6 

-12.0 

125.5 

* 

-5.250 

258.7 

-0.0 

6.6 

-10.8 

125.4 

• 

-5.000 

206.1 

-0.0 

3.4 

-9.7 

125.1 

# 

-4.750 

153.7 

-0.0 

1.2 

-8.1 

125.0 

* 

-4.500 

100.5 

-0.0 

-0.4 

-5.fi 

125.1 

* 

-4.250 

48.2 

-0.0 

-1.8 

—4.0 

125.2 

» 

—4.8 

-0.0 

-2.3 

-2.6 

125.3 

* 

-3. 750 

-17.9 

-0.0 

-2.2 

-1.1 

125.1 

/ 

-3.50Q 

-170.6 

-0.0 

—3  >0 

-0.7 

_ 125.1 

« 

-3.250 

-163.6 

-0.0 

-2.9 

-1.2 

124.7 

* 

-3.000 

-215.7 

-0,0 

-2.0 

-1.1 

124.4 

* 

-7.750 

-768.8 

-0.0 

-3.4 

-1.0 

124.2 

• 

-2.500 

-32f..3 

-o.o 

-4.6 

-1.4 

124.0 

* 

-2.250 

-373.1 

—0.0 

-3.5 

-1.8 

123.9 

# 

—7.000 

-475.7 

-0.0 

-4.2 

-1.2 

_ 123.7 

* 

-1,750 

-477.6 

-0.0 

-4.7 

-0.0 

123.6 

* 

-1.500 

-529.4 

“0.0 

-5.5 

0.4 

122.1 

# 

-1,750 

-681.7 

-0*0 

—5.3 

3.3 

123.1. 

• 

— l.OOG 

-633,1 

-0.0 

-3.0 

5.2 

123.2 

* 

-0.750 

-0.0 

-3.3 

5.2 

123.6 

• 

-0.500 

-737.4 

-0.0 

1.9 

4.0 

124.0 

* 

-0.250 

-769.6 

“0.0 

1.8 

1.5 

124.6 

* 

0.000 

-842.7 

-0.0 

0.2 

-0.6 

125.2 

« 

0.250 

-8°6,3 

-o»o 

0.* 

—  3.5 

_ 125,7 _ 

9 

0.500 

-948.1 

“0.0 

-1.2 

-2.8 

126.5 

* 

0.750 

-1001.9 

“0.0 

-2.0 

-1.9 

126.8 

,s_. 

1.000 

-1058.8 

-0.0 

-3.7 

-0.1 

127. 8_ 

* 

1.250 

-1110.3 

-o.o 

-1.7 

4.0 

128.7 

» 

1.500 

-1162.8 

-0.0 

-2.3 

8*4 

129.5 

* 

.  .  —171 9,7 

-O.o 

0-5 

11.9 

130.3 

* 

2«000 

-1274.4 

-o.o 

6.2 

14.6 

130.9 

• 

2.250 

-1329.3 

“0.0 

10.3 

19.1 

131.8 

SK 
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NORTH 

40  SPACE 

POSITIONING 

PROGRAM 

* 

LIC 

5055 

DROP  NUMBER 

1237— JUN— 66 

STA  82 

.ft. 

TTMF 

X 

r 

Ai.T 

R/C 

TOTAL  velocity 

* 

SECONDS 

FEF.T 

FEET 

FEET 

FT/SEC 

KNOTS 

* 

2.500 

-13E4.9 

-0.0 

13.6 

21.5 

131.6 

* 

2.740 

-16/ n.n 

-n.r. 

18.4 

25.1 

131.4 

» 

3.000 

-1495,9 

-0.0 

27.9 

30.1 

131.5 

* 

3.250 

-1550.5 

-0.0 

93.6 

33.1 

131.4 

* 

3.500  _ 

-1604.0 

-0.0 

44.6 

35.5 

121.4 

* 

3.750 

-1659.6 

-0.0 

54.9 

38.0 

131.3 

* 

4.000 

-1714,0 

-0.0 

61  cO 

40.5 

131.7 

* 

_  .  4.250  _ 

-1769.0 

-0.0 

71,9 

41.5 

131,6 

* 

4.500 

-1823.1 

-0.0 

85.4 

43.9 

131.0 

* 

4.750 

-1877,9 

-0.0 

95.2 

49.3 

130.6 

* 

s.nno 

-1931.3 

-0.0 

106.4 

52.6 

130.2 

* 

5.250 

-19S3.1 

-0.0 

123.9 

55o  8 

129.7 

* 

5.500 

-2036. 4 

-0.0 

134.4 

59.8 

129.1 

* 

5.750 

-20F9.4 

-O.n 

152.5 

62.3 

128.3 

* 

6.000 

-2140.8 

-0.0 

168.0 

63,4 

*  127.6 

• 

6.250 

-2191.7 

-0.0 

184.1 

65,1 

126.2 

* 

6.50C 

-2241.4 

-0.0 

200.5 

65.0 

125.1 

* 

6. 750 

—2252.5 

-0.0 

2i7.3 

66.7 

124.6 

* 

7.000 

—2340.7 

-0.0 

23203 

67.8 

123.8 

* 

7.250 

-2391.2  .... 

-0.0 

250.1 

68.4 

122.8 

* 

7.500 

-2440.0 

-c.e 

269.0 

69.4 

121.7 

* 

7.75C 

-2487.6 

-0.0 

285.7 

70.3 

120.8 

* 

a_r.no 

-2534.9 

—0.0 

302.3 

70.7 

119.5 

* 

8.250 

-2561.9 

-0.0 

320.7 

71.3 

lie. 6 

* 

8.500 

-?.b28.6 

-0.0 

338.2 

72,5 

117.8 

* 

8.750 

-2674.7 

-o.n 

357.2 

73.8 

117.1 

* 

9.000 

-2720.4 

-0.0 

375.8 

74.7 

115.9 

♦ 

9.250 

—2765.0 

-0.0 

393.7 

75.2 

114.9 

* 

9.500 

-2810.1  ... 

-o.n 

413.3 

73.4 

113.7 

* 

9.750 

-2852.8 

-0.0 

432.7 

73.3 

113.1 

* 

10.00C 

-2857.2 

-0.0 

450.7 

73.0 

112.5 

* 

10.250 

-2941.4 

-0.0 

465.6 

'  71.4 

111.5 

* 

10. SCO 

-2984.9 

-0.0 

4f  6.3 

70.8 

111.1 

* 

10.750 

-3027.9 

-0.0 

504.4 

69.5 

109,9 

« 

11.000  . 

-3070.5 

-o.n 

5  20.4 

108.9 

* 

11.250 

-3113.6 

-0.0 

538^6 

65.7 

107,4 

* 

11.500 

<3155.4 

-0.0 

5  52.8 

63.2 

106.3 

* 

U.*I5CL  . 

-  -3197.1  _ 

-0.0 

569,9 

61*0 

105.2 

* 

12.000 

-3238,1 

-0.0 

385.2 

59.1 

104.0 

* 

12.250 

-9210,0 

-0.0 

598.3 

58.0 

103.3 

311 
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NORTH 

40  SPACE 

POSITIONING 

PROGRAM 

rM  w 

• 

L1C 

5o?5 

NuMdEff 

“1238— JuM— 66 

ST  A  *2 

ft 

TiyE 

X 

Y 

ALT 

R/C 

TOTAL  VELOCITY 

ft 

SEC  >XDS 

FEET 

FEET 

FEET 

FT/SEC 

KNOTS 

* 

“ =7fl:>68 

1613.6 

-0.6 

104.9 

-1.7 

127.6 

• 

-  <1 1 8 

1560. J 

~0.0 

104.2 

-2,6 

127.6 

* 

-6.868 

1506.2 

-0.0 

103.7 

-4.3 

127.6 

618 

1452.3 

-0.0 

102.6 

—6*6 

127.6 

ft 

••t*«368 

1398.5 

-0.0 

100.5 

-9.0 

127.8 

ft 

-£.*118 

1345.0 

-0.0 

98.2 

-11.6 

127.9 

ft 

-  3*868 

3290.8 

-0,0 

94.6 

-13.9 

128.1 

» 

-J  * 618 

1236*0 

-0.0 

90.7 

-16.0 

128.3 

ft 

-3.368 

1182.9 

-0.0 

86.4 

-17.7 

128.5 

ft 

-5.118 

1128.7 

-0.0 

82.1 

—18*9 

128.7 

ft 

—4,368 

1074,8 

-0.0 

76.6 

-20.2 

128.9 

ft 

-4.618 

102C.5 

-0.0 

71.7 

-20.7 

129.2 

ft 

-4,368 

966.1 

-0.0 

66.4 

-2 1.2 

129.4 

ft 

-4.118 

911.9 

-0.0 

60.3 

—21*1 

129,7 

if 

-3.368 

857.2 

-0.0 

56.0 

-20.8 

129.8 

* 

-3,618 

802.6 

-0.0 

50.1 

-19.9 

129.8 

ft" 

~3*368 

?<8*0 

-o.c 

45.3 

-18.7 

129.9 

ft 

-3.118 

693.6 

—0.0 

40.7 

-17.7 

129*8 

# 

-2.868 

639.1 

-0.0 

36.7 

-16.7 

130.0 

ft 

-2.618 

564.0 

-0.0 

32.6 

-16.2 

130.0 

* 

-2.368 

529.6 

-0,0 

29.3 

-15.6 

130.1 

r 

-2.118 

474.2 

-0.0 

24.5 

-15.0 

130.1 

-1.868 

420.4 

-0.0 

20.7 

-14.4 

13Q.2 

-1.618 

364.9 

0 

17.6 

-13.2 

121.8 

ft 

-1.366 

310.2 

-0.0 

14.6 

-11.9 

124.5 

• 

-1.118 

255.2 

-0.0 

11.1 

-10,5 

127.3 

#• 

-0.868 

233.8 

-0.0 

9.3 

-9.5 

129.9 

* 

-0.618 

145.5 

-0.0 

6.4 

-8.2 

132.9 

#  •' 

-0.368 

91.2 

-0.0 

5.5 

-6.6 

135.7 

» 

-0*118  n  n^n 

36.2 

-0.0 

3.2 

-5.4 

138.7 

« 

0.132 

-19.3 

-0.0 

2.1 

-3.7 

130.3 

* 

0.382 

-73.9 

-0.0 

1.6 

-2.7 

130.4 

* 

0.632 

-129.0 

-0.0 

1.2 

-1.5 

130.3 

* 

0*362 

-184.2  — 

-0,0 

1.3 

-0.9 

0571 

* 

1.132 

-238.8 

-0.0 

0.9 

—0,5 

130.3 

» 

1.382 

-293.7 

-0.0 

0.7 

-0.2 

130.3 

* 

1.632 

-348.7 

-0.0 

578 

-0*1 

0073 

* 

1.882 

-403.9 

-0.0 

0.8 

0.0 

130.4 

* 

2.132 

-453.9 

-0.0 

1.0 

0.1 

130.5 

* 

2.382 

=51379- 

-0.0 

0.9 

0,4 

x 

* 

2.632 

-568.8 

-0.0 

0.8 

1.7 

130.7 

* 

2.862 

-624.0 

-0.0 

1.0 

3.0 

130.7 

* 

37T32~ 

-679.7 

-0.0 

1.7 

4.9 

— 0172 

♦ 

3.382 

-734.9 

-0.0 

4.1 

7.8 

131.4 

3.632 

-789.6 

-0.0 

5.5 

11.2 

131.7 

T" 

3.382 

—846.2 

—0.0 

8  v  *2. 

i4*4 

1320 

ft 

4.132 

—901.1 

-0.0 

12.9 

17.5 

132.5 

ft 

4.382 

-957.0 

-3,0 

18.3 

21.6 

132.6 

♦ 

TrrKTT" 

-=151375 

“v*0 

23.5 

0275 

* 

4.882 

-1068.9 

-0.0 

29.6 

28.9 

132.5 

ft 

5.132 

—1123.4 

-0.0 

38.0 

33.0 

132.3 

ft 

57 352“ 

=1179.0 

=5.0 

~  4575“ 

38.4 

0271 

4 
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NORTH  40  SPACE  POSITIONING  PROGRAM 


* 

# 

TIME 

SECONDS 

X 

FEET 

EIC  ”5555 

y 

FEET 

'"DRDP"NOMBER 

ALT 

FEET 

T738=UON--66 

R/C 

FT/SEC 

- 5TA  T2 - 

?OTAL  VELOCITY 
KNOTS 

TT 

5.632 

-12-4.0 

-  ^#0 

56.3 

4i.  3 

1 3  X  •  8 

* 

5.882 

-1288.7 

-0.0 

67.4 

48.2 

131.6 

* 

6.132 

-1342.9 

-0.0 

81.6 

52.7 

131.0 

* 

6.38Z  ■ 

=139577  " 

-u.o 

- 94.5 

56©  6 

1 3U.3 

* 

6.632 

-1449.1 

-0.0 

110.2 

60.4 

129.8 

* 

6.882 

-15C1.0 

-0.0 

124.7 

63.0 

129.4 

* 

7,172 -  - 

— 1SS 

-0.0 

- 142.3 — 

65.  1 

128.9 

* 

7.382 

-1604.8 

-0.0 

158.4 

90.5 

133.3 

* 

7.632 

-1656.5 

-0.0 

175.5 

85.4 

131.2 

♦ 

7 . 882 

*•17  06*8 

“0.0 

- 191.8 — 

7t#  1 

# 

8.132 

-1757.9 

-0.0 

265.4 

73.0 

126.4 

* 

.8.282 

-1807.3 

-0.0 

230.2 

67.0 

124.2 

- 

6  *6 

- "*0<r0 — 

248  •  * 

&Q»  1 

- TZZTI - 

* 

8.862 

-1905.7 

-0.0 

267.5 

52.0 

119.7 

* 

9.132 

-1954.3 

— 0 .0 

287.0 

75.4 

123.2 

9. 362 

-2002.9 — 

- *0.0 — 

3QSo2 

/ 

• 

9.632 

-2050.3 

-0.0 

323.9 

74.5 

121.4 

# 

9.882 

-2098.1 

=0.0 

343.3 

73.2 

120.3 

- £ - 

I 0 • 132 

-2143.1 — 

-0.0 

- 362.1 — 

71.  B 

- 119.0 

* 

10.382 

-21S2.4 

-0.0 

.378.5 

70.1 

118.0 

* 

10.632 

-2238.5 

—0*0 

396.2 

67.7 

116.5 

. 10*o8Z 

— 2283.6 

''0.0 

6tTf3 

" 115*? 

* 

-11.132 

-2330.5 

-0.0 

429.7 

65.8 

116.7 

* 

11.382 

-2375.0 

-0.0 

444.7 

44#  6 

114.4 

11.632 

-2420»2 

-“0*0 — 

442  ©  1 

63«7 

Hi  ©6 

* 

11.862 

-2465.7 

-0.0 

477.4 

62,7 

112.5 

* 

12*132 

—2511.7 

-0.0 

493.1 

62.5 

111.8 

■  12.382 

—2394.6 

—0.0 

.506.1 

61.3 

1 3 10.7 

♦ 

,12.632 

-2598.5 

-0.0 

523.3 

61.3 

109.9 

* 

12.882 

-2641.8 

-0.0 

539.5 

60.8 

109.2 

■ ii. Hi 

—2665.3 

-0.0 

3>3.b 

6o.  2 

1#8#  7 

* 

13.382 

-2729.3 

-0,0 

569.6 

58.7 

106.6 

* 

13.632 

-2772.3 

-0.0 

583.7 

57.4 

105.9 

ir 


w*rv>«»  >  »»«  p*  *-*n*frvrw»r  .^WM  PSCW 


LIC  5055 
Y 


DROP  NUMBER  1263-JUN-66 
ALT  R/C 


STA  52 

TOTAL  VELOCITY 


-10.057 

—9.807 

“--57557“ 

-9.307 

-9.C57 

-8.807 

-8.557 

-8.307 

“=*7057" 

-7.307 

-7.557 

-7.307 

-7.057 

-6.807 

“-67537" 

-6.307 

-6,057 

^=f;w 

-5.557 

-5.307 

“-51657“ 

-4.807 

-4.557 

^-473oT 

-4.057 

-3.807 

=3.33? 

-3.307 

-3.057 

-Z.R07 

-2,557 

-2.307 

”=2,1537' 

-1.667 

-1,557 

=17307' 

-1.057 

-0.807 

-0.337 

-0.307 

-0.057 

“ornr 

0.443 

0.<93 

0.943“ 

1.193 
1.443 

1.943 

2.193 
‘  2.A43 

2.693 


1909,5 

1863.8 
1*18.4 

1773.1 

1727.4 

1681.1 

1636.1 

1590.5 

15*4.9 

1499.8 

1454.5 

1408.4 

1362.1 

1317.4 

"1271.1 

1225.1 

1179.2 
113275“ 

1087.0 

10*0.2 

793.8 
9*7.6 

900.9 

853.7 
8C8.0 

760.8 
“714.2 

667.2 
620.5 

“373.7 

525.0 

479.7 
“31275“ 

384.7 

338.1 
"292.1 

244.3 

197.8 
'  “151.2 

103.2 

57.4 

10.4 
-37.1 
—84.4 

-131.9 
-177.7 
-225.7 
“— 27T79 
-320.9 
-363.4 
-415.3 
-"483.1 


-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

=o.c 

-0.0 

“-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 
-0.0 
-0.0 
-0.0 
-0.0 
~=67<f 
-0.0 
-0.0 
-O.o 
— O.Q 
-0.0 
^575“ 
-0.0 
-0.0 
"-1570“ 
-0.0 
-0.0 
-0.0 
-0.0 
-0.0 
-0.0 
-0.0 
-0.0 
-0.0 
-0.0 
-0.0 

-0.0 

-0.0 

-0.0 

-0.0 


96,0 

97.4 
96,0 
95,9 
98,2 

97.6 

98.7 
98.6 

3774“ 

96.8 
97.0 

“9477“ 

92.5 
90.4 


Z4.9 
22.  Z 


lo2 

-2.4 

”=37r 

-1.6 

-1.4 

-2.5' 

-1.2 

-2.5 

-r.r 

-2.1 

-2.5 


-1.1 

Q.i 

o,l 

1.5 

1.5 

1.4 

0.3 

-0.9 

"-276“ 
—3.9 
-5.3 
-87  8 
-9.1 
-10.7 


-11.5 

-11.2 

=13.4“ 

-9.8 

-10.0 

-T.r 

-7.3 

-4.7 

“-T.r 

-0.8 

0.4 

”=5vr 

-0.6 

—0.6 

“~0T5“ 

-0.5 

0.3 


2.943 
3.193 

3.693 

3.943 
“4.-193“ 

4.443 

4.693 


A 

FETT - 

-510.3 

-557.2 

~'^W7T 

-652.4 

-699.0 


-797.8 

-845.7 


L!C  5055 
Y 


-0.0 

-0.0 

-0.0 

-0.0 


[•Kitri 


DROP  NUMBER  1263-JUN-66 
ALT  R/C 

- FEET - FT7SEC- 

-1.8  0.2 

-2.1  -0.4 


STA  82 

TOTAL  VELOCITY 

- KflPJTS - 

112.2 

112.1 

- mr» - 

113.0 

113.9 

- IT4T7 - 

114.9 
115.4 


114.7 

115.4 


3 


1087.6 
-1137.6 


8.943 

9.193 


1285.8 


1333.9 

1432.3 


1529.7 

1579.6 


iffiin 


-1675.3 

-1723.6 


9.693 

* « V' w* 

-1816.1 

WWW 

-0.0 

■»  w  ,  w  w 

151.5 

53.0 

1 

9.943 

-1864.0 

-0.0 

16^*8 

54.0 

1 

10.443 

10.693 


-1953.6 

-1999.9 


112.6 

111.8 


11.193 

11.443 


■>20e9.6 

-2133.6 


11.943 

-2270,7 

12.193 

-2264.0 

TZ.64’3 

12.693 

-2349.4 

12.943 

-2390.8 

273.0 
284.8 


314.6 

327.9 


55,4 

55,3 


105.9 

105,0 


13.443 

-2476.3 

-0.0 

355.3 

53.8 

1 

13.693 

-2516.3 

—0.0 

368.2 

52.9 

1 

14.193 

-259Bo7 

-o.o 

395.3 

5*.0 

100*7 

14.443 

-2638.6 

-0,0 

406.5 

30.7 

100,4 

14.693 - 

-26T9T6 — 

- =UT0 - 

- 418.9  ~ 

- 99T8 - 

- r>3V2“ 

14.943 

-2719.0 

-0.0 

432.2 

49.6 

100,2 

15.193 

-2759.8 

- -  1 - - 

-0.0 

- aatrJt - 

445.0 

- - 

49.6 

- —-A'*-'* - 

99,6 

— - - 

15.693 


-2840,3 


469,4 


47,1 


97,8 


-0.830 

-0.580 


259.8 

205.8 


-13.4 

-10.9 


-0.8 

0.2 


126.3 

126.2 


128.0 

128.0 


* - - 

-0.08°  Q  log 

-  - 

93.0 

- -V-rV - 

-0.0 

- ^»-± - 

3.0 

- - 

-6.0 

- - 

128.1 

0*170 

43.6 

-0.0 

1.7 

-4.0 

128.1 

128.3 

128.5 


9.920 

10.170 
10 >4 20 

10.670 

10.920 
-4-1 .1-70- 

11.420 

11.670 
-14*628- 

12.170 

12.420 
12.6-7-0- 

12.920 

13.170 
-43*440- 

13.670 

13.920 

14.170 

14.420 

14.670 
14,920- 

15.170 

15.420 


*  SECONDS 

*  -14.688 


*  -14.188 

*  -13.938 

* — -13.688 

*  -13.438 

*  -13.188 

« - 12.938 

*  -12.688 

*  —12**38 


-11.188 
-10.938 
-10.688  - 
-10.438 
-10.188 


LIC  5055 
Y 


-2120*0 

-2174.4 

-2227.8- 

-2280*1 

-2333.9 

-2387-.  3- 

-2439.4 

-2492.9 

-2-846.0 

-2594.7 

*2645.3 

-2666*6- 

-2745.7 

-2794.4 

-2 84-3*6- 

-2892. 2 

-2940.5 

-2988.3 

-3035.2 

-3081.4 

-3130.1 

-3177.7 

-3222.3 


DROP  NUMBER 
ALT 

- ►-E-2-T - 

176.7 

188.3 

- 304*6-- 

213.3 

227.7 

- 244-c3-- 

254.9 

270.4 

- 28-7.0— 

302.3 

518.9 

- 335.-6 . 

551 .3 
566.0 

- 383.2-- 

399.7 

414.4 
- 431.0 

447.0 

463.2 

- 47  W4— 

493.5 
508.4 


1302-JUN-  ©6 
R/C 


STA  62 

TOTAL  VELOCITY 

- KNOTS - 

131.7 

131.0 


129.2 

128.2 
- 747*-4— 

126.6 
125*3 
-4 
123*6 
12c. 5 
124^6- 
120*5 
119*5 
118.-9 
118.6 

117.7 
116.6 
115.4 

113.8 
-1 


NORTH  40  SPACE  POSITIONING  PROGRAM 


FEET 

3458.5 
34C2.6 
3343.0 

3288.7 
-32T2.1 

3175.5 

3118.8 
3061.7 
3005.1 
2948.3 


2663.3 

2606.3 

2549. 4 
2492.2 
2435.1 


LIC  5055 

- * - 

FEET 

-0,0 


— 0»0 
-0*0 


DROP  NUMBER  1260 

- At* - 

FEET 

109.7 


FS.T  48 


-0.0 

-0.0 


108.8 

108.7 

108.1 

108.4 

108.6 

106.9 

109.3 

109.4 


119*0 

110.3 


110.8 

111.2 

-W4nri- 

110.5 

110.9 


110.7 

110*7 


FT/SEC 

-0.9 

- 4*2- 

-1.0 

"-0*8 


—0.1 

—0.  3 


KNOTS 

134.2 

134.6 

134.2 

134.3 

134.4 
134.3 

134.5 
-1 

134.5 
1 


135.2 

135.3 


135.2 

135.0 

133*1 

135.6 

135.7 

4  A  ft  A 


135.7 

133.6 


*  TIME _ 

»  SECONDS 

*  -8.938 

*  -8.688 

*  -2.438 _ 

*  -8.188 

*  -7.938 

*  -7.438 

*  -7.188 

*  -6.938 

*  -6.688 

*  -6.438 

*  -  -6*183 

*  -5.938 

*  -5.688 

*  -5.438 

*  -5.188 

*  -4.938 

*  -  -4.486 

*  -4.438 

*  -4.188 

*  -3.938 

«  -3.688 

*  -3.438 

*  -3.188 

*  -2.938 

*  -2,688 

*  —2,438 

*  -2.188 

*  -1.938 

*  -1.688 

*  -1.438 

*  -1.188 

*  —0.938 

*  rQ,.68J  . 

*  -0.438 

*  -0.188 

.  *  .  -0.062  /> 

*  0.312  “ 

*  0.562 

*  _.Q,812  . 

*  1.062 

*  1.312 

*  _1*562_ 

*  1.812 

*  2.062 

.* _ 2*112 _ 

*  2.562 

*  2.812 

* _ 1*M2 _ 


_ X _ 

FEET 

2148.7 

2091.6 

2034.6 

1977.6 

1920.7 
_ 136-3*6- 

1806.8 

1749.9 
-249^^8- 

1636.0 

1579.3 

-  1522-^1  - 
1465.1 

1407.9 
1351,0  - 
1293.6 
1236.5 
UL7S,3_- 
1121.8 
2064,0 

1006.3 

948.2 
890.6 

. _  832.4 

774.4 

716.4 

.654,5.. 

600.3 

542.5 
4E4.0 

_ 4?A*1_ 

367.6 
309.5 


192.6 

134.8 

_ 7Aa3- 

17.4 
-40.4 
-99,5 
-158.5 
—217.0 
--'76.3 
-335.5 
-394.4 
— =4f3.t3. 
-513.0 
-572.8 
.  -632.Q- 


NORTH  40  SPACE  POSITIONING  PROGRAM 

LIC  5055  DROP  NUMBER  1260  09-JUN- 

_ _ 1 _ ALT _ R/C 


STA  3 


FEET 

-0.0 

-0.0 


-0.0 

-0.0 


-0.0 

-0.0 

-—0,0 _ 

-0.0 

-0.0 


-0.0 

-0.0 

.r=fl*0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.0 

-o.o 

-0.0 

-0.0 

--Q.Q 

-0.0 

-0.0 


FEET 
111.0 
111.1 
—11 1,3 _ 

111.5 

111.5 
-111.5 

111.4 
1 10.3 

-- 1-C-9.S — 

108.5 
105.1 

_m~2_ 

99.4 

95.4 


72.4 

67.4 
-61.2— 

55.8 

50.3 

-45,3... 

40.4 

36.4 

29.9 

25.9 

22.5 


FT/SEC 

0.5 

0.6 

- 4U5— 

0.3 
-0.3 
— r-l-.l- 
-2.0 
-3.9 


-0.1 

-10.2 


3.312 

-591.8 

-0.0 

* 

3.562 

-752.5 

-0.0 

# 

3.612 

-812.3 

-0 . 0 

* 

4.062 

-872.4 

-0.0 

-20.2 

-21.1 

=21 .1 _ 

-21.6 
-20.7 
=JL9*2L_ 
-17.5 
-16.0 
-14.9 
-14.4 
-13. V 
-13.3 
-12,-8 
-11.7 
-10.4 
-8.6 
-7.3 
-5,6 
-1*3.- 
-2.6 
-1.7 
-1.2 
—0.7 
-0.6 
-0.6 
-0.1 

0.5 

2.0 

4.3 

6.4 

8.0 

8.5 

7.7 

5.8 

4.0 


KNOTS 

135.2 

135.3 
_ 135.1. 

135.0 

135.0 

_ 1.33,0. 

135.0 

134.9 

- 135.0 

135.0 

135.2 

_ 133.2 . 

135.5 

135.7 
135.  B 
136.0 

136.3 

136.6 
137.0 

137.3 

_ 132*6- 

137.8 

137.9 

_ U1a3- 

137.? 

137.8 
_ 137.9 

137.9 
138.0 

138.1 

138.4 

138.2 

138.2 

138.3 

138.2 

138.7 
139.0 

139.2 

139.5 

139.8 

139.8 
140.0 

140.4 

140.5 

140.8 
141.4 

_ 141*9- 

142.1 
142.7 

143.1 

143.6 


T 


6.312 

6.562 

6.812 


8.562 

3.812 


9,312 

9.562 


t  rn-l-T- 


10.812 

15.062 

11.312 


Inr.wi4vi' 


• 

SEC0ND5 

FI 

• 

4.312 

_< 

« 

4.562 

—< 

r 

FPET 

FEET 

FT/SEC 

KNOTS 

,  i 

k.O 

-0.0 

16.0 

3.7 

143.8 

mi 

_ 16.4 

_ 4.  9 

144.S _ 

-1240*3 

-0.0 

29*0 

24.2 

146.6 

-1302.0 

-0.0 

36. On 

29.7 

146.8 

8HWHP  1.1J  B  JUKI 

43.6 

34.9 

146.7 

-1624.1 

-1485.2 

-1546.5 


-1785.1 
-184  3.3 
2 

-1957.3 

-2014.5 


NiIi'R.1 


-2125.9 

-2179.9 


-2445.5 

-2497.3 

-2548.7 


ri-vuyt 


53. 7 

63.7 

75.7 


87.9 
102.2 
117 
132.4 
148.3 

r  #  r  r 


182.4 

200.7 


236.9 

256.4 

s 


52.8 

56.6 
60.1 
63.0 

65.6 

<  •»  T 


69.8 

71.8 


HIT 


146.7 

146.7 

146.5 


146.1 

145.3 

144.2 

143.2 

142.4 

1  M  4 


140.8 

139.9 


138.0 

136.7 


i 

• 

10.062 

-2288.6 

-0.0 

294.8 

78.2 

! 

* 

10.312 

4  -  at  r 

-2340.9 

-0.0 

A 

314.5 

78.7 

**A 

354.4 

79.8 

131.4 

374*4 

80.2 

130.5 

394.3 

80.4 

129.3 

11.812 

-2648.6 

-0.0 

435.0 

80.6 

127.2 

12.062 

—2657.7 

-0.0 

455.0 

80.6 

126.5 

1  * 

12.562 

-2796.1 

-0.0 

495.0 

79*7 

125.0 

* 

12.812 

-2845.2 

-0.0 

515.3 

79.1 

124.4 

/  *• 


*.\  • 


NORTH  *0  SPACE  POSITIONING  PROGRAM 

*  LIC  5055  DROP  NUMBER  1261-JUN-66  ST A  82 


— r 

— TTJJE - 

- j - 

- T - 

- ACT - 

~K7C - 

TOTAL  VILOCITT 

• 

SECONDS 

FEET 

run 

FEET 

FT/SEC 

KNOTS 

• 

-0.960 

285*6 

—0*0 

13.1 

-12.2 

146.4 

> 

— - 

— 27775 

*0*6 

11.7 

*^97 i 

146.0 

• 

-0.440 

160.1 

—0*0 

9.9 

146.0 

• 

-0.190 

98.4 

-0.0 

9.0 

—6.  2 

146.1 

— «“ 

0*060  n  !•>/> 

- 5777- 

hJT* 

7.4 

—4.6 

146.0 

* 

0.510 

-26*6 

— Oa© 

5.4 

-3.7 

146.1 

• 

0.560 

-86.2 

—0*0 

3.6 

-2.9 

146.2 

• 

o.dio 

-147.3 

-0.0 

576" 

146.7 

• 

1.060 

-210.0 

-0.0 

4.3 

-1.4 

147.0 

• 

1.510 

-271.5 

-0.0 

4.3 

-1.1 

147.5 

• 

- 175*0 - 

-554*1 

-0.0 

5.2 

SVC 

147.7 

• 

1.810 

-396.8 

-0.0 

5*9 

0.6 

148.0 

• 

2.060 

-459.2 

-0.0 

4.2 

1.4 

144.9 

• 

2.310 

—521.1 

-0.0 

3.4 

.  2.5 

I¥iT74 

• 

2.560 

— Sf 4.8 

—0.0 

4.8 

3.7 

146.6 

• 

2.810 

—649.4 

-0.0 

6.1 

5.3 

148.7 

3.060 

-788.6 

—0.0 

7.5 

6«6 

15*77 

• 

5.510 

-772*8 

-0.0 

10.2 

7.8 

148.7 

• 

5.560 

-853*5 

-0.0 

12.6 

6.4 

149.2 

* 

3.810 

-898.2 

-CeO 

14.3 

4.4 

150*3 

4.060 

-962.2 

—0.0 

13.3 

2.8 

150.4 

* 

4.310 

-1026.1 

—0.0 

14.4 

2.1 

151.3 

* 

- 4V3*0 - 

-16**72 

-0.0 

14.1 

2.6 

15TV7 

• 

4.810 

-1133.3 

-0.0 

13*7 

3.0 

132.2 

• 

5.040 

-1218.8 

-0.0 

16.9 

9.0 

132*9 

* 

- 5 TSIi 

— 12f 2*2 

—0.0 

16.8 

T577 

153.2 

• 

5.560 

-1347.6 

-0.0 

23.0 

18.6 

153.9 

* 

5.810 

-1412.6 

-0.0 

28.5 

24.8 

154*2 

'* 

6.060 

-14757# 

—0.0 

35.5 

31*4 

154*4 

• 

6.S10 

-1342.8 

-0.0 

45.4 

38.1 

153.3 

• 

6.568 

-1606.9 

-0.0 

34*2 

45.0 

133.6 

• 

6.810 

—1669.3 

-o.e 

66.4 

52.2 

153.3 

• 

7.060 

— 1732o3 

-0.0 

80.3 

58.8 

152.4 

* 

7.31C 

-1795.2 

-0.0 

96.0 

64-4 

152.1 

- 7.560 

-1157.0 

—0*0 

113.6 

*5.r 

151*6 

« 

7.61C 

-1918.5 

—0.0 

131.2 

73.2 

150*3 

• 

8.160 

—7979.2 

-o.e 

158.1 

77.1 

!Sv«i 

• 

8.310 

-2078.7 

-0.0 

1*971 

79.1 

148.1 

• 

8.560 

-2038*5 

-0.0 

190.2 

81.9 

144.3 

* 

8.810 

-2137*6 

-0,0 

212.2 

62.9 

144.2 

* 

9.060 

-2215.2 

—0.0 

232.7 

83.  3 

I**75~* 

• 

9.310 

-2237.7 

-0.0 

253.3 

82.4 

144.3 

«► 

9.560 

-2329.0 

-0.0 

273.3 

•1.3 

344.3 

» 

- 57510 

"=7515^ — 

-0.0 

294.4 

81.1 

145.4 

* 

10.060 

-2641.7 

-0.0 

313.9 

79.4 

145.1 

» 

10.310 

-2498.6 

-0.0 

334.3 

78.4 

140.6 

• 

10.560 

-2353.3 

-8.0 

356.0 

77.0 

139.4 

• 

10.810 

-2610.0 

-0.0 

371.6 

76.6 

139.0 

•  IT. 060  -2666.7  -0*0  391.4 _ 75.5 _ 157.7 


NORTH 

40  SPACE 

POSITIONING 

PROGRAM 

LIC 

5055 

DROP  NUMBER 

1513  FLT 

73 

4 

TIME 

X  , 

Y 

ALT 

R/C 

TO  Al  VELOCITY 

* 

seconds 

FEET 

FEET 

FEET  ' 

FT/SEC 

KNOTS 

ft 

-13.730 

3579.3 

-0.0 

110.3 

2.4 

119.1 

« 

-13.480 

3530.0 

-0.0 

111.6 

3.3 

117. 0 

♦ 

-13.230 

3481.? 

-0.0 

112,3 

3,3 

117.2 

* 

-12.980 

1430.8 

-0.0 

113.7 

3.1 

117.4 

* 

-12,730 

3382.0 

-0.0 

114.4 

2.2 

117.5 

# 

-12.480 

3332.3 

—0.0 

125.0 

2.5 

117,2 

* 

-12.230 

3282.0 

-0.0 

114.7 

1.3 

llfc.6 

« 

-11.980 

3233.3 

-0.0 

114.8 

1.2 

4116.8 

* 

-11.730 

3185.-0 

—0*0 

114.9 

1.1 

127.1 

* 

-11.480 

3136,0 

-0.0 

1 16.4 

l.i 

117.5 

# 

-11.230 

3085.3 

-0.0 

116.2 

1,0 

118.1 

# 

-10.980 

3034. ♦ 

-0.0 

116.0 

0.4 

118.8 

* 

-10.730 

2984. d 

-0.0 

115.9 

-o ..  i v 

119.2 

-IC.480 

2935. i 

-0.0 

116.6 

-0.9 

115.1 

♦ 

-10.230 

2884.3 

-0.0 

115.7 

-4.3 

119.1 

# 

-9.980 

2833.8 

-0.0 

115,2 

"  j  •  7 

119.1 

« 

-9.730 

2783.6 

-0.0 

114.7 

'2.0 

119.1 

jp. 

-9.4*0 

2733.7 

-0,0 

124,3 

-1.7 

118.8 

-9*230 

2633.9 

-0.0 

113.9 

~’.4 

118.9 

# 

—8  ,,980 

2633.4 

-0.0 

113.5 

-1.5 

119.2 

* 

-8*730 

2583.1 

—0.0 

113,2 

119.5 

# 

-8.480 

2532.5 

-0.0 

113.1 

* 

219.4 

» 

-8.230 

2481.9 

'  -0.0 

112.3 

219.. 5 

* 

-■**980 

243K5 

'  —0*0 

111.6 

-1. 

119.6 

« 

-7.730 

2332.0 

-0.0 

111..5 

-0.6 

119.6 

» 

-7.480 

2330.? 

-0.0 

112,1 

-0.2 

119,8 

* 

-7.230 

2279.5 

-0.0 

:ii,a 

—0,3 

119,9 

# 

-6.«80 

2229.7 

-0.0 

111.8 

-6.9 

120.0 

# 

-6.730 

2178. 7 

-0,0 

m.6 

-1.6 

11S.7 

# 

-6*480 

2128.4 

-0,0 

112.0 

-2.1 

119.6 

# 

-8,230 

2*78.0 

-0.0 

no.* 

-2.3 

119.5 

* 

-5. <580 

2027.6 

— c.o 

109.6 

-2.6 

119.4 

* 

-5.730 

1777.3 

-0.0 

208.9 

—2.7 

129.4 

» 

-5,430 

2927.2 

-6,0 

108.7 

-2.8 

119.3 

# 

-5,230 

1876.6 

-0.0 

107, .5 

-3.2 

119.6 

* 

-4.980 

1826.1 

-0.0 

IOC*? 

-3.5 

119.8 

* 

-4.730 

1775.6 

-0.0 

10  .2 

-4.2 

120.0 

* 

-4,480 

1724.8 

-0,0 

1C>»6 

-4.9 

120.0 

-4.230 

1674,0 

-0.0 

2  04.1 

—6.  2 

129,2 

♦ 

-3.980 

1623.6 

-0.0 

101.9 

-7.3 

120.3 

# 

-3,730 

157?.6 

—0.  0 

ieo.0 

-L.5 

120.5 

» 

-3.48* 

1822,0 

-0.0 

97.3 

-10,1 

120.7 

« 

-3.230 

1471.1 

-0.0 

95.4 

-11.4 

121.0 

* 

-2. 980 

3419.7 

-0.0 

92.1 

-12,8 

121.3 

* 

-2.730 

1369.1 

■-0.0 

88.5 

-13,9 

12i<,9 

* 

-2,480 

2317.5 

-0.0 

84.7 

-15.1 

122.5 

3r 

— 2»23P 

1266.2 

-0.0 

80  •  8 

—  1 5.9 

122.9 

-1,980 

1213.6 

—0.0 

77.2 

-16.3 

123.4 

\r 

-1.730 

1161.5 

-0.0 

72.7 

-17.0 

12?  ~ 

* 

-1.480 

nio.i 

-0.0 

68.2 

-17,7 

124.* 

* 

-1.230 

1058.0 

-0.0 

64,3 

-18,1 

124  3 

* 

-0.980 

1005.3 

-0.0 

59.1 

-18.3  ' 

124,6 

US 


I 


i 

> 

f 

1 

2 

» 


t 

I 

f 

* 

i 

I 

* 


i 


i 

i 

i 


NORTH  - 

40  SPACE 

POSITIONING 

PROGRAM 

* 

UC 

S055 

DROP  NUMBER 

1513— JUL-66 

f  ,  82 

• 

TIME 

X 

T 

ALT 

R/C 

TOTAt  'ELGCITY 

ft 

SECONDS 

FEET 

FEET 

FEET 

FT/SEC 

kIOTS 

ft 

-0.730 

953.1 

-0.0 

54.3 

-18.6 

12^,4 

• 

-0.480 

900.1 

-0,0 

50.2 

-19.2 

125.7 

• 

-0.230 

8*7.5 

-0*0 

4S.2 

-18.5 

126.2 

• 

0.020  q qq 

793.T 

-0.0 

40.3 

-IS. 9 

126.6 

ft 

cTffo00 

741.0 

-0.0 

35.0 

-18.7 

127«2 

« 

0.520 

687.0 

-0.0 

31*1 

-17.5 

127.6 

« 

0.770 

633.2 

-0.0 

26.2 

-15.6 

127.7 

ft 

1,020 

579.3 

-0.0 

22.2 

-14,0 

127,9 

* 

1,270 

525*5 

—0*0 

19.3 

-12.9 

127,8 

• 

1.520 

471.7 

-0.0 

17.3 

-11.4 

227.9 

ft 

1.770 

416.0 

-0.0 

13.8 

-10.8 

128.0 

* 

2.020 

363.6 

—0.0 

11.0 

-11.0 

128.1 

ft 

2.270 

309.6 

-0.0 

9.0 

-10.7 

127.9 

ft 

2.52C 

255.8 

-0.0 

6.0 

-13.4 

127.5 

ft 

2.770 

SOI."1 

— 0*0 

2.8 

-11.2 

127.6 

ft 

3o020 

148.7 

-0.0 

1.3 

-7.9 

12/.7 

ft 

3.270 

96.4 

-0.0 

-8.8 

-3.3 

128.1 

♦ 

3.520 

40.0 

-0.0 

-1.8 

2.1 

126.3 

ft 

3.770 

-K.J 

-0*0 

—0.4 

7.1 

128.7 

ft 

4.020 

-68.5 

-0.0 

1.4 

10.8 

128.6 

ft 

4.270 

—122.1 

-0.0 

4.7 

7.5 

128.1 

ft 

4.520 

-176.2 

—0.0 

7.6 

M. 

Oi  v 

1  _  9 

ft 

4.770 

-229.3 

-c.o 

8*4 

2.6 

128.7 

ft 

5.020 

-284*7 

—0*0 

7.8 

-1.1 

229.3 

ft 

5.270 

-5  38./ 

-0.  J 

8.0 

—4.0 

130.0 

ft 

5.520 

-394,1 

-o.o 

5.2 

—4.6 

130.7 

*- 

5.770 

—449*2 

-0.0 

3*8 

-3.9 

131.0 

ft 

6.020 

-504.9 

-0.0 

2.2 

—2.3 

131.4 

ft 

6.270 

-560.4 

-0.0 

2.8 

0.4 

131.2 

ft 

6.520 

—616*0 

-0*0 

3.3 

3.4 

131,8 

ft 

6.770 

-671.6 

-o.c 

4.3 

6.1 

132.0 

ft 

7.020 

-726.2 

-o.c 

5.6 

8.2 

132.4 

ft 

7.270 

-783,7 

—0.0 

8.9 

10*1 

132,6 

ft 

7.520 

-839.0 

-0.0 

11.7 

11,4 

132.8 

• 

7.770 

—895.3 

-0.0 

14,6 

12.2 

132,7 

ft 

6.026 

-950*9 

-0,0 

17.3 

13,9 

132.4 

ft 

3*270 

-1006.8 

—o.o 

20.9 

13.7 

132.2 

ft 

8.520 

-1061. t 

-0.0 

24.1 

14,7 

132.2 

ft 

8.77C 

-1118.6 

«0.0 

29.0 

25.8 

132.3 

ft 

9.020 

-1173,0 

-0.0 

31.9 

17.2 

132.1 

ft 

9.270 

-1229.3 

-0.0 

36.8 

19.1 

131.8 

* 

9.520 

-1285.0 

-0.0 

41.4 

21.6 

131,5 

ft 

<>.770 

-1339.7 

-6.0 

46«9 

24,8 

132*3 

ft 

1C.P20 

-1394,2 

-0*0 

53.6 

28.3 

130.8 

ft 

10.270 

-144*.8 

-0.0 

61.5 

32.0 

130.6 

ft 

10.52S 

-1503.7 

-0.0 

69.2 

35,7 

130.2 

ft 

10.77C 

-1558.2 

-0.0 

79.4 

39.2 

129.7 

♦ 

11,020 

-1611.5 

-0.0 

89.3 

43.0 

129.0 

c 

11.270 

-1664.7 

-0.0 

10x  ,5 

46.3 

128.2 

ft 

11.520 

-1717.6 

-0.0 

112.3 

48.4 

127.2 

ft 

11.770 

-1769.9 

—0.0 

126.0 

50.4 

126.5 

ft 

12.020 

-1820.6 

-0.0 

138.5 

51.9 

2  25.6 

571 
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NORTH  40  SPACE  POSIT I ONI NG  PROGRAM 


• 

LIC  5055 

DROP  NUH8FR 

151 3-JUL-66 

STA  82 

« 

TIME 

X 

r 

ALT 

R/C 

TOTAL  VELOCI1 

w 

SECONDS 

FFFT 

FFFT 

FEET 

FT/SEC 

KNOTS 

* 

12*270 

-1871.6 

-0.0 

151.1 

33.0 

124.4 

12.520 

-1923*2 

-0.0 

164.5 

53.8 

123.5 

» 

12.770 

-1973.1 

-0.0 

178.5 

55.1 

122.7 

* 

13.02C 

-2021.9 

-0.0 

192.3 

56.2 

121.5 

# 

13.270 

-2071.6 

-0.0 

206.5 

57.1 

120.4  ' 

* 

13.520 

-2120.1 

-0.0 

220.9 

57.7 

119.4 

* 

13.770 

-2167.6 

-0.0 

235.4 

57.9 

13  8.6 

* 

14.020 

-2215.9 

-0.0 

250.3 

57.9 

117,3 

<* 

14.270 

-2262.5 

—0*0 

264.7 

57.9 

116.3 

# 

14.520 

-2309.7 

-0.0 

278.8 

57.6 

115.5 

* 

14.770 

-2355,1, 

-0.0 

293.1 

57.4 

114.4 

* 

15,020 

-2401.3 

—0.0 

3NR.0 

57.0 

113,7 

* 

15.270 

-2447.4 

-0.0 

321.8 

55.8 

112.5 

* 

1.5.520 

-2492.2 

-0.0 

336.4 

54.8 

112.0 

# 

15.770 

-2537.8 

-0.0 

349.8 

53.6 

111.1 

• 

16.020 

-2581.4 

-0.0 

361.9 

52.6 

110.6 

* 

16.270 

-2627.2 

-0.0 

375.7 

50.5 

109.7 

♦ 

16.520 

-2671.2 

—0.0 

388.7 

48,8 

108.9 

* 

16.770 

-2716.0 

-0.0 

401.0 

46.9 

108.2 

5-JUL-66 


NORTH 

LIC 


*  SECONDS 

*  -15.498 


►  -14.998 

(•  -14.748 

^  - -T4t498 
t  -14.248 
f  -13.998 
i—  -^13^-748 
<•  -13.498 

►  -i3.?4e 

I — -72*968 
*  -12.748 

»  ~12.49d 

f  -111 996 

►  -11.748 


- —  - 

FEET 

4035.4 

- 39?j,y 

3919.6 

3862.3 


40  S^ACE 
5055 

- r - 

FEET 

-0.0 

- -0*0~ 

-0.0 

-0.0 


POSITIONING  PROGRAM 
DROP  NUMBER  1534  PLT 
- -  -AtT - R/€ - 


FEET 
107,3 
108  itr 
109,2 
109.7 


-  -3865*7 

- —6*6- 

- ri$-ir3 - 

3748.7 

-0.0 

110.6 

3692.1 

-0.0 

lllc6 

-  3633,5 

- - —6*6- 

- 772*7- - 

3577.0 

-0.0 

113.2 

3520.7 

-0.0 

114-1 

-  -3463*8 

-  - 6*6 

— - - - 

3406.6 

-0.0 

114.4 

3350.0 
- 3294*6 

-0.0 

-  - -6*6 

115.1 

- -  114 ,2 - 

FT/SEC 

3.0 

- 2r6"  - 

2.3 

2.6 

- 2  ,-6-  - 

2.8 

3.0 


3237.1 

3180®1 


115,2 

116.1 


KNOTS 

136.1 
— 136*i~ 

135.8 

135.6 

- 735ir5- 

135.4 

135.2 


135.0 
134.8 
134.1 — 

134.2 

134.3 
-1 34.  3 — 

134.3 

134.2 


-  -n  v49* - 

- 3T23.5 

* -0*0' 

« 

-11.248 

3067.1 

-0.0 

* 

-10.998 

301 l.f 

"0.0 

— *” 

-70.7*8 - 

~  -2954.2 

- '-“6*0 

* 

-10.498 

2898.0 

-0-0 

* 

-10.248 

284J-4 

-0.0 

-t- 

_  .  ft-  666  -  .  _ 

*74 

- 2765 *3  - 

-  —6.6 

* 

-9.748 

2729.5 

-0,0 

* 

-9.498 

2671.8 

-0.0 

♦ 

— 9*246 - 

- 2615.9 

-—6*6- 

* 

-8.998 

2560.2 

-0.0 

- 1-56- 

- 134^3 - 

1.0 

133.9 

0.1 

133.7 

—Ott — 

- 739*7 - 

-1.1 

133.5 

-1.4 

132.7 

—1*6  — 

- 733*? - 

-1.4 

133,5 

-1.4 

133,6 

*  — 7*4- — 

- 13-3*6 - 

—  1.3 

133.5 

371 


* 

* 

* 


SECONDS 
-8.7*8 
-—8.49  8 
-8.2*8 
-7.998 


« 

* 


— 7»?48- 
-7.498 
-7.248 


FEET 
2503.3 
- 2446v5— 

2391.6 

2335.6 


NORTH  40  SPACE 
L1C  5055 

FEET 
-0.0 


POSITIONING 
DROP  NUMBER 
- At7 - 


t- 

* 


* 

* 


* 

* 


* 

* 


* 

# 


* 

♦  - 

- 

* 

* 


2223.4 
2168.0 

_  £...  _  _ _ a _ - _ 

*o*  >70  TTtrr"  — 

-6.748  2056.8 

-6.498  2001.3 

--fcv248 - l*45v9 - 

-5.998  1890.7 

-5.748  1836.0 

— 5v498 - *779,8  - 

-5.248  1726.3 

-4.998  1671.0 

—4.748 - 16*5.2 

-4.498  1560.9 

-4.248  1506. 1 

—3.996 - Writ*  - 

-3.748  1396.0 

-3.498  1340.8 

~*i24fr -  *286i  2 

-2.998  1230.2 

-2.748  1175.6 

-2.498  1119.7 

—2.248 - “1064^8  - 

-1.998  1009.9 

-1,748  953.3 

-1.498  . . 697.8  -- 

-1.248  842.0 

-0.998  786.7 

- - 

675.3 

619.3 

v  —  563.6  — 
0.252''  508.4 

0.502  451.5 

—0*765 - 696.6 


STA  82 

767AL-  VEL6C777 
KNOTS 
133.0 

- 133r* - 

133.0 

132.5 

- 1-62.2 - 

132.2 

131.8 

- -134^4 - 


*  -0.498 

*  -0.248 

- - 0i00?~g- 

*  " 

* 


* 


1.002 

1.252 

-1-.665- 


* 

* 


1.752 

2.002 


340.8 
264.4 

258.8 
173.2 


* 

* 

*r 


2.262  - 61.? 

6.7 
-49.6 
-•  —166.3 
-160.8 
-215.7 
-  ——271.5 
—328.2 


2.502 

2.752 

3.002- 


3.252 
3.502 
3;.  752 


4.002 


872 


i. 


-7I*g 


ll-JUL-66  NORTH  40  SPACE  POSIT SOWING  PROGRAM 
LIC  3055  DROP  NUMBER  1623 


-Y - 


ALT 


FLT  11 
R/C - TOTAL  VELOCITY- . 


* 

* 


* 

* 


SECONDS 
-18,500 
-14. -250 


FEET 

4483,r 

-4426,2 


-18,000 

-17.750 

>17,300 

•17,250 

•17.000 

■46*760- 

•16,500 

•16.250 

>16.000 


•15,750 

•15.500 

■4-3.230- 

-15.000 

•14.75c 

•74,500- 


* 

* 

« 

* 

* 

* 

* 


-14.250 

-14,000 

43.760 

-13.300 

-13.250 

-13.000 


4364.2 

4305.3 

tm  _u 

4185.5 

4126.7 
-4063.6- 

4002.7 

3940.9 

3819.5 

3759.9 

*  7  VVfT 

3642.5 

3584.8 
-3327.6 


-12.750 

-12.500 

-12.230 


-12.000 

-11.750 

-1 t  KftA 
X  X  *7UU 

-11.250 

-11.000 

•10.730 


-10.500 

-10.250 

-10.000 


3471. U 

3409.5 

3291.9 

3228.9 
-3166.3 

3107.9 
3046.1 

-2008.0 

2925.J 

2871.4 
— 2613.3- 

2755.o 

2694.6 
--2627^ — 

2571.5 

2515.6 


-9.750 

-9.500 

-9.250 


2397. S 
2336,4 
-2274.  V 


* 

-9.000 

2225.6 

• 

-8.750 

2164.** 

— m~ 

_  —  •  Cftft _ 

U  f  7W 

— 2T04v3 

• 

-8.250 

2043.7 

• 

-8.000 

1983.3 

— *  - 

-76730-  - 

-  192 2 W 

e 

-7.500 

1863.3 

« 

-7.250 

1805.8 

— *— 

— 7.00C - 

— 17-46.6 

* 

-6.750 

1687e2 

• 

-6.500 

1627.7 

♦ 

— 6v2G6 -  - 

-1669.3 

• 

-6.000 

1573.4 

• 

-5.750 

1450.3 

FEET 

FEET 

FT/SEC 

KNOTS 

-0.0 

99.9 

0.2 

141.8 

— 'fl  _  fl 

Vf  v 

-  100.6 

0.1- - 

-  -141.6 

-0.0 

100.7 

0.3 

141.6 

— OeO 

100.1 

4,6 

141.3 

-  —ft  A  _  . 

"»u 

100.0 

-  •  ■  -  6.3  -  - 

442*0 

-0.0 

101.7 

7,4 

142e6 

-0,0 

110.3 
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ANALOG  COMPUTER 
SIMULATION  OF  C-130E 
LAPES/GPES  OPERATION 

INTRODUCTION 

An  analog-computer  simulation 
with  three-degrees-of-freedom  was 
generated  for  purposes  of  represent¬ 
ing  a  C-130E  engaged  in  low-alti¬ 
tude  cargo  delivery  operations. 

This  •simulation  was  intended  for 
use  bi  Performance  Engineering 
(FTTEE-3)  as  a  tool  to  assist  them 
in  the  execution  of  their  flight 
test  program.  It  was  used  primarily 
to  investigate  expected  aircraft 
response  during  extraction  under 
the  various  proposed  combinations 
of  aircraft  eg,  cargo  gross  weight 
and  location  in  the  aircraft,  and 
extracting  force.  The  purpose  in 
doing  this  was  to  identify  poten¬ 
tial  problem  areas  wherein  the 
aircraft  might  exceed  its  load- 
factor  limits,  approach  stalling 
angle-of-attack,  or  tend  to  be 
flown  into  the  ground  during  the 
course  of  extracting  the  cargo 
from  the  aircraft. 

DISCUSSION 

The  analog  simulation  gener¬ 
ated  had  three-degrees-of-freedom; 
horizontal  translation,  vertical 


translation,  and  pitch-axis  rota¬ 
tion.  Properly,  it  should  really 
be  considered  a  two  and  one-half 
degree-of-f reedom  simulation , 2  for 
the  dynamic  pressure  (q  =  pVm  /2) ) 
was  considered  to  be  constant 
at  the  value  for  initial  conditions 
(trim  airspeed  and  altitude)  and 
not  allowed  to  change  as  a 
problem  variable.  Provision  was 
made  for  the  extraction  of  single 
or  dual  loads.  The  simulation 
allowed  for  the  aircraft  being  in¬ 
ground-effect  and  with  the  landing 
gear  down  and  the  wing  flaps  ex¬ 
tended  50  percent.  Additionally, 
effects  were  included  for  varyinc 
extraction  parachute  force,  cargo 
gross  weight  and  eg  location,  as 
well  as  aircraft  eg  location. 


The  analog  computer  was  set 
up  to  solve  the  equations  of  motion 
(three-degrees-of-freedom)  in  a 
stability-axis  reference  system. 

The  basic  equations  which  were 
used  in  this  computation  are: 
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X  Translation 

w  . 

I.  —  V  =  -W  siny  +  Tcos (a  +  i.)  -  D  +  Nsina 

Gf  cl  t 


I 
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Z  Translation 

-'v 

W 

II.  - —  Vy  =  -L  +  W  cosa  -  Tsin(a  +  i. )  +  Ncosa 

g  a  t 


in 


Pitch  Axis  Rotation 


ill.  iye  =  Maero  +  N l cose 
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The  following  sketch  illus¬ 
trates  the  physical  system  of  air¬ 
craft  and  cargo  for  which  the  above 
equations  are  applicable: 
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Nomenclature : 


* 


v» 


r  =  Friction  force  on  floor 
from  cargo 

?J  =  Normal  force  on  floor 
from  cargo 


cos  (fi) 

S  =  Wing  area 

p  =  Air  density  at  trim  con 

ditions 


L  -  Lift  =  pVT2SCL/2 

D  =  Drag  =  pV^2  SCjj/2 

T  =  Propeller  thrust 

W  =  Weight  of  aircraft 

W  =  Keioht  of  carao 
e 

s  ,  s  ,  l  =  Location  of  cargo  at 
c  u  any  time,  t,  with 

respect  to  the  air¬ 
craft  eg 


Stability 

derivatives 


Equations  I  through  V  are 
the  basic  analytical  expressions 
used  as  the  foundation  for  the 
analog  computer;  however,  they 
have  been  simplified  in  the  actual 
mechanization  through  approxima¬ 
tions  involving  small  angle  assump¬ 
tions  (cos  u  «  1,  sin  u  u  for 
u  <  15°)  and  elimination  of  terms 
producing  second  order  (relatively 
unimportant)  effects . 


v  =  velocity  of  aircraft 

V  =  Acceleration  along  the 

flight  path 

—Vy  x  Accelera  .1  normal  to 

flight  path 

c,  a  =  Ancle  of  attack  and  rate 

of  change  of  angle  of  attack 

0,6, e  =  Pitch  attitude,  rate,  and 
acceleration 

Y,  y  -  Plight  path  inclination 

relative  to  horizontal  and 
rate  of  change 

i  =  Propeller  thrust  angle 

relative  to  wing  chord 

M  =  Pitching  moment 

p  =  Extraction  force 

a  *  Inclination  of  P  relative 

tc  aircraft  floor 


Of  importance  in  this  simula¬ 
tion  is  the  concept  required  for 
computing  the  translational  and 
angular  motion  of  the  aircraft. 
Normally,  in  dealing  with  an  air¬ 
craft  carrying  cargo,  the  center 
of  gravity  of  cargo  and  aircraft 
are  computed  as  a  combined  system, 
including  their  collective  moment 
of  inertia  about  the  system  center 
of  gravity.  Motion  of  the  system 
is  then  computed  about  this  point. 
This  is  a  valid  procedure  so  long 
as  the  cargo  is  firmly  fixed  to 
the  aircraft,  for  then  the  two 
items  are  components  of  a  rigid- 
body  system.  Such  is  not  the  case 
in  extraction  of  the  object  from 
the  vehicle.  Consequently,  the 
motion  of  the  aircraft  during  cargo 
extraction  was  computed  about  the 
center  of  gravity  of  the  aircraft 
only,  with  inertial  and  gravita¬ 
tional  forces  of  the  cargo  seen  as 
disturbing  influences  in  the  same 
fashion  as  forces  created  by  ele¬ 
vator  inputs  or  by  gusts. 


c  *  Mean  aerodynamic  chord 

Se  =  Elevator  deflection 


A  functional  schematic  of  the 
analog  simulation  used  to  calculate 
the  motion  of  the  C-130E  during 


11* 


LAPES  and  GPES  operations  is  shown 
in  figure  3.  A  comparison  of  cal¬ 
culated  and  actual  performance  of 
the  aircraft  is  shown  in  figures 
1  and  2.  In  general,  it  has  been 
found  that  the  elevator  effective¬ 
ness  (Cm5e)  from  reference  12  had 

to  be  increased  about  fifteen  per¬ 
cent  in  order  to  secure  the  degree 
of  correlation  seen. 
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and  control  characteristics  of  the  C-130E  and  the  suitability  of  the 
A/A32H-4  Dual  Rail  Cargo  Handling  System  while  performing  low  level 
(ground  proximity)  cargo  deliveries.  The  test  program  consisted  of 
48  low  altitude  extraction  system  (LAPES)  deliveries  and  27  ground 
proximity  extraction  system  (GPES)  deliveries.  The  maximum  single 
and  total  load  LAPES  deliveries  executed  were  25  000  and  28  000 
pounds,  respectively.  The  maximum  GPES  delivery  was  25  000  pounds. 
No  unsatisfactory  stability  and  control  characteristics  were 
encountered  at  speeds  above  1.2  times  the  power-off  stalling  speed. 
It  is  recommended  that  the  C-130E  and  the  A/A32H-4  Dual  Rail  Cargo 
Handling  System  be  cleared  for  LAPES  and  GPES  deliveries  of  up  to 
25  000  pounds  gross  weight,  with  the  limitations  outlined  in  this 
report.  A  new  table  of  variable-restraint  right-hanc.  rail  locks 
settings  fur  LAPES  and  G^ES  missions  are  provided  in  this  report. 
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